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THE CONQUEST OF MOUNT LOGAN 


H. F. Lambart, B.Sc., D.L.S., Vice-President Alpine Club 
of Canada 


Read at the Meeting of the Society, 12 April 1926, by Dr. T. G. Long- 
staff. Folding Map follows p. 96. 


HE Mount Logan Region.—Mount Logan (19,850 feet), the highest 

mountain in the Dominion of Canada and ranking second 

only to Mount McKinley (20,460 feet)—the highest point on the North 

American Continent—is in the extreme south-western corner of the 

Yukon Territory, some 21 miles to the east of the Alaskan Boundary 
and only 60 miles from the shores of the Pacific Ocean. 

Strange to say, though it may be clearly seen from a point 125 miles 
out to sea, the existence of this great mountain remained unknown until 
the year 1891, when I. C. Russell, of the U.S. Geological Survey, saw it 
from a point of vantage on the foothills of the St. Elias Alps to the south, 
and reported the discovery in the following interesting way : 

“The clouds parted towards the north-east, revealing several giant 
peaks not before seen, some of which seemed to rival St. Elias itself. One 
stranger, rising in three white domes far above the clouds, was especially 
magnificent. As this was probably the first time its summit was ever 
seen, we took the liberty of giving it a name. It will appear on our 
maps as Mount Logan, in honour of Sir William E. Logan, founder 
and long director of the Geological Survey of Canada ”’ (see vol. 3 of 
the National Geographic Magazine, 1891). 

Apart from the South Polar ice-cap and the interior of Greenland, 
this region of which Mount Logan is the predominating feature presents 
what is probably the most intensely glaciated district of the globe, and 
in its awful silence, its absence of any forms of life, vegetation, or running 
water, one sees a picture of the utter desolation which once existed 
during the great Glacial periods of the Earth’s history. 

This region, rather difficult to define with accuracy, comprises some 
12,000 square miles of territory, extending back from the coast over 
100 miles and reaching from the Bering glacier on the west to Disenchant- 
ment Bay on the east, a distance of 125 miles. 

Mount Logan.—The main mountain system of this region has 
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hitherto been referred to as the St. Elias Alps, since the great peak of 
that name was long considered to be the monarch of all the vast and 
nameless heights which constitute the range. Mount Logan, now 
known to be the crowning peak of them all, lies 26 miles farther in from 
the coast than St. Elias, and is so obscured by the ranges nearer the coast 
as to be hardly recognizable from the sea. It rises 14,000 feet above its 
surrounding glaciers in a colossal mass of rock which appears, from 
specimens taken at an elevation of 18,500 feet, to be chiefly biotite-diorite 
gneiss. The north and south walls present continuous precipitous cliffs 
of sheer rock so steep that no snow can lodge upon them, while the east 
and west extremities of the mass are marked by two subsidiary peaks, 
one on either side, McArthur Peak (14,000 feet) on the east and King 
Peak (17,130 feet) on the west. 

It was not, however, until the publication of the wonderful photo- 
graphs taken by Signor Sella, of the Duke of the Abruzzi’s famous 
expedition which conquered Mount St. Elias, that any true conception 
was obtained of the immense bulk of the Logan massif. If this mountain 
were cut through at the 16,000-foot level it would be found to be 11 miles 
in length east and west, and would consist of a plateau 30 square miles 
inarea. Above the 16,000-foot level is built up an amazingly complicated 
system of glaciers, snowfields, ridges, and peaks, rising all the way from 
18,000 feet at the extreme western end to the highest, 19,850 feet, on the 
eastern. The great mass of Mount Logan towers 10,000 to 14,000 feet 
above the glaciers at its base, which lie about the 6000-foot level. From 
the innumerable indentations at its base, which stretches for 24 miles 
east and west, spring glaciers which are tributaries of the two great 
glaciers of the region—the Logan glacier on the north side, and the 
Seward and Columbus on the south. The Logan, having a width of 
2} to 4 miles, has a main trunk 50 miles long flowing westerly, which 
forms the main source of the Chitina river. On the south, issuing from 
vast névés, the Seward launches its mighty bulk and forms the principal 
tributary of the Malaspina glacier. 

The History of the Expedition.—As soon as it was known that far to 
the north a knightly and defiant peak—cut off from civilization by 
rivers of ice and entrenched among a thousand barriers of snow—lay 
waiting attack, the mountaineers of this continent began to turn their 
eyes to Mount Logan and to dream of its conquest. It was not, how- 
ever, until the year 1922 that Professor A. P. Coleman, of the University 
of Toronto, the veteran geologist and mountain climber, presented to 
the Alpine Club of Canada the suggestion that a serious attempt should 
be made to conquer the mountain. In the autumn of 1923 the Club 
called a special meeting in Vancouver to consider seriously Professor 
Coleman’s proposal. This meeting made the momentous decision that 
an expedition should be undertaken, appointed an Executive Committee, 
and tentatively named the personnel of the climbing party. The sister 
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alpine clubs of Great Britain and the United States were asked to send 
representatives, and thus the expedition was, from the outset, stamped 
as distinctly international in character. Subsequently the American 
Alpine Club elected a representative in the person of Mr. Allen Carpe, 
and later three others, who volunteered their services in any capacity to 
the expedition, were accepted. These were: Mr. Henry S. Hall, of 
Boston; Mr. Morgan, of Dartmouth; and Mr. Norman H. Read, of 
New York. An Executive Committee was formed under the Chairman- 
ship of Lieut.-Colonel W. W. Foster, D.s.0., A.D.c., of Vancouver. 
' Mr. A. O. Wheeler was appointed Director of the Expedition, Mr. Albert 
H. MacCarthy, of Wilmer, B.C., and Summit, N.J., was chosen to be 
leader of the party in the field, and the writer of this paper to be second 
in command. An advisory committee included two members of the 
Alpine Club, Capt. J. P. Farrar and Mr. A. L. Mumm, and Maior E. O. 
Wheeler, M.c., R.E. (first Mount Everest Expedition), and Mr. Belmore 
Brown (first Mount McKinley Expedition) acted as technical advisers. 
At the annual meeting of the A.C.C. in 1924, the newly chosen President, 
Dr. J. W. A. Hickson, was added to the Executive Committee, and Mr. 
H. S. Mitchell, of Sidney, B.C., was made Secretary-Treasurer. 

The party which took the field were Messrs. MacCarthy, Lambart, 
Foster, Carpe, Read, Hall, and Morgan, as climbers; and Mr. H. M. 
Laing, of the Department of Mines, as biologist. The first five, with 
Mr. Andy Taylor (who joined em route), made the party which eventually 
reached the summit at 8.0 p.m. on 23 June 1925. 

It had been the first hope of the Expedition that the attempt might 
be made during the summer of 1924, but the shortness of time available 
for preparation, together with the lack of sufficient financial backing, 
made this impossible. The delay of a year proved, however, of great 
gain to the Expedition, as it enabled Mr. A. H. MacCarthy to make a 
preliminary reconnaissance of the Mount Logan territory which was of 
incalculable value to the enterprise. So important was Mr. MacCarthy’s 
survey that some account of it must here be given. 

The Selection of the Route.—The first duty of the Expedition was 
to arrive at a definite conclusion as to the route to be followed to the 
point of attack on the mountain. Three means of approach presented 
themselves : (1) the Kluanne Lake route, by way of the White Pass and 
Yukon Railway to Whitehorse and thence to Kluanne Lake by waggon 
road. It was at once agreed that this route was entirely out of the 
question, as a gap of nearly 60 miles of unexplored and heavily glaciated 
territory existed from the lake to the eastern end of the mountain. (2) A 
route similar to that followed by the Duke of the Abruzzi in reaching the 
summit of St. Elias, namely, by taking a straight course up the Malaspina 
Glacier direct from the Pacific Coast near Yakutat Bay, 60 miles to the 
Seward Glacier, and thence by this glacier to the foot of the Logan massif, 
and from there traversing around to its south-western side. 
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An examination of the photographs taken from the summit of St. 
Elias revealed the fact that there were no feasible approaches along the 
south face, and that the snow cornices were perilously heavy, occasioning 
innumerable avalanches. Further, it was known that the moisture-laden 
atmosphere from the Japanese current coming in from the coast, caused 
incessant fog in this region. It was therefore agreed that this route 
also was impracticable. There remained the third course, by way of 
Cordova, on the Alaskan Coast, over the Copper River and North- 
Western Railway, 191 miles, to the little frontier town of McCarthy, 
and thence by way of the Chitina River Valley, 88 miles by pack train to 
the foot of the Chitina Glacier. From that point the approach led across 
the Walsh Glacier, on to the smoother surface of the Logan Glacier, 
which gives a straight course to its source at the foot of the steep north 
face of the Logan massif. The Chitina Valley and Logan Glacier route 
was well known through the exploration of the International Boundary 
Surveys in 1912 and 1913. 

The judgment of the joint leaders of the Expedition (MacCarthy- 
Lambart) was that this line of approach offered the best chances of 
success, and it was therefore selected. 

MacCarthy’s Preliminary Reconnaissance.—It is, however, one thing 
to plan a route on a contour map, and quite another thing to follow it 
through the actual territory. To test the feasibility of the plan, and put 
the judgment of the leaders to the test, Mr. MacCarthy undertook to 
go over the projected route. This reconnaissance was to be carried out 
successfully during the months of June and July in 1924. Traversing 
the valley of the Chitina River, he with his pack-train reached the foot 
of the Chitina Glacier. Here, abandoning the horses, he and his men, 
laboriously packing on their backs the bare necessities of life, succeeded 
in ascending the great glacier for 50 miles to the foot of the King Glacier, 
which lies at the western end of Mount Logan. 

The result of this summer patrol, in which Mr. MacCarthy in forty- 
four days covered 552 miles, completely confirmed the decision as to the 
route to be followed. His report, moreover, revealed another and most 
vital matter, that because of the distance to be covered before reaching 
the mountain itself, and the impossibility of conveying the necessary 
supplies for the Expedition without employing a small army of packers, 
if the project was to be carried out in a single summer it was absolutely 
necessary that advance caches of supplies be laid down along the route 
and the bulk of the equipment deposited as near to the base of the 
mountain as possible. Plans were therefore immediately considered for 
a winter freighting expedition which should establish a line of supply 
depots, and transport the great bulk of equipment to the point of attack 
on the mountain. 

The Winter Freighting Expedition.—Once again the success of this 
undertaking, so indispensable to the success of the Expedition, was due 
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in no small degree to the leadership of Mr. MacCarthy, who returned 
to the north and took command of the work. 

On 15 February 1925 the freighting parties pulled out fron McCarthy 
on the long and arduous trail. They had 19,000 lbs. of supplies, equip- 
ment, and fodder (over 50 per cent. of which was cached or consumed 
en route) to transport 133 miles in the depth of winter, over incredibly 
difficult terrain, breaking their own trail the entire distance and enduring 
the Arctic cold:and the biting gales. The first 88 miles to the foot of the 
Chitina Glacier were accomplished in seventeen days by the use of 
horses and dogs ; once, however, the ice was reached they had to resort 
to the dog-teams alone, and the wearisome business of relaying load after 
load across moraines and around crevasses. At this juncture a most 
critical decision had to be made. Hitherto the few parties who had 
traversed the glacier had followed its northern shore, deeming the southern 
quite impassable. Mr. MacCarthy himself in his summer reconnaissance 
had taken that route. But now, faced with a tremendous task and a 
very small margin of time in which to achieve it, Mr. MacCarthy and his 
right-hand man, Mr. A. M. “ Andy” Taylor, were drawn to consider 
the shorter but much more hazardous route by the south shore. They 
discovered that between the wall of the glacier and the land there was a 
deep canyon through which flowed a turbulent and icy stream. This 
stream had, as the winter wore on, fallen lower and lower, leaving to 
mark its former level, ice ledges protruding from the canyon face. Could 
they penetrate the gorge on these precarious platforms of ice? It was a 
fateful moment for the history of the entire Expedition. Did they fail, 
the attack on the peak could not be made that year, as the supplies would 
not be in position. They gambled on their ability to get through, and 
they won. During the month of March the entire equipment was relayed 
along this incredible route. In all eight camps were established from 
3 to 7 miles apart, the equipment cached at “ Turn ” at the junction of 
the Ogilvie and Logan glaciers, and an advanced Base Camp set up at 
a point 5 miles nearer to the foot of the mountain. In April Mr. 
MacCarthy and his men were back in McCarthy, having prepared the 
way and made possible the assault on the great peak. The news of this 
success immensely heartened the climbing party, who were on the eve of 
departure for the great adventure. 

The Start of the Expedition—On 2 May 1925 the remainder of 
the Mount Logan Expedition sailed from Seattle, and after an uneventful 
but magnificent voyage up the Pacific coast, arrived at Cordova on May 7, 
and there joined Mr. MacCarthy. 

The following day the journey of 191 miles to McCarthy was made 
by way of the Copper River and North-Western Railway. At McCarthy 
the party was completed by the addition of Mr. Andy Taylor. The next 
three days were given over to the preparation of equipment and the 
multitudinous detail of the start. 
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On the morning of 12 May 1925 the loaded train of six horses and 
four mules passed through the streets of McCarthy. The Mount Logan 
Expedition was on its way. From this point of the narrative it is pro- 
posed, for the sake of clearness and coherence, to recount the progress of 
the party in diary form. By reference to the accompanying map, the 
exact location of the expedition from day to day may be seen. 

May 12: The 18-mile journey to the Martin and Harris Cabin on 
Young Creek, was by way of the one piece of genuine road on our way. 
It leads by way of Sourdough Hill, 11 miles from McCarthy, down to the 
Nizina River. This wide and treacherous glacial stream was crossed by 
the newly constructed and imposing Alaska Road Commissioners’ Bridge. 
It was a clear May morning. Much snowand ice still lay on the river- 
beds, but the soft grey of the pussy willows gave promise of the spring. 

May 13: A 12-mile journey through the dismal brulé country lying 
between the valleys of the Chitina and Nizina rivers brought us to a green 
and pleasant camp under the frowning cliffs which front the Chitina. 

May 14: This day saw us by noon on the open bars of the Chitina 
valley. Our first sight of this great valley was deeply impressive. It 
is of immense width, pierced by a thousand shifting channels; on the 
farther shore we could see the undulating timbered slopes rising gently 
to 4000 feet, where abruptly all vegetation ceases and in rocky tiers the 
hills rise to snow-clad peaks. Night found us camped 12 miles upstream 
on the open sand-bars. 

May 15: To the old Survey camp known as “ Brysons,” 12 miles, 
a steady and monotonous plodding across the bars. 

May 16: As we moved out from our camp in the chilly early morning 
air and commenced our fifth day’s march, we came within sight of the 
upper reaches of the valley lying away beyond and above the brush and 
timber-covered bars. Only a few miles ahead Gibraltar Rock stood out 
a sheer tower 600 feet from the level surface of the bed of the river, and 
beyond and to the left the Hawkins and Barnard glaciers came down to 
the edge of the valley with very broken surfaces. Beyond and straight 
up the valley the whole landscape seems to converge upon the vast bulk 
of the terminal moraine of the Chitina Glacier. Over the whole terminal 
face of this glacier grows a thick mantle of spruce, which gradually thins 
out and is replaced by the hilly and rough surface of the ice completely 
buried by the glacial dédr7s. Far beyond this again a long thin shimmer- 
ing line held our gaze. It was the white clean ice and the mighty bulk 
of the Logan Glacier. 

At the margin of a tree island we camped that night in the vicinity 
of Short River, and the next day (May 17) covered the short run of 
7 miles to Hubricks Camp on the north side of the valley. Here in the 
timber there had been cached provisions for one week’s supplies for the 
party on the return journey, it being the intention to remain in this camp 
on the way out to whip-saw sufficient lumber for building boats by which 
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we hoped to navigate at our ease the swift Chitina River ; of the failure 
of this plan we shall hear later. 

At this camp Mr. H. M. Laing was to remain to collect biological 
specimens. 

As we had reached almost the last stage of the journey with the horses 
we were faced by the heartrending duty of cutting down our kit, as from 
this point forward everything had to be carried on our own backs. It 
was only with great mental anguish that we parted from this and that 
personal treasure ; but it had to be done. We were beginning to realize 
the enormous task which confronted us, and how vital it was that the last 
ounce of strength should be conserved for the actual climb. 

May 18: A three-hour journey took us to the end of the trail. There 
we bade farewell to Laing and watched the pack-train disappearing on 
the return journey to McCarthy, with a sense that now we were facing 
the test of our lives. 

May 19: The morning dawned gloomy and wet, but before long the 
clouds began to rise and give promise of a better day. At 10.30 we were 
off, burdened with tremendous packs—from 52 to 105 lbs. per man. A 
steady grind of some three hours brought us to Chitina Point, where we 
made camp at the cache deposited by the winter freighters. 

May 20: Before starting we further reduced the dead weight of our 
packs ; up among the branches of a friendly spruce we swung the dis- 
carded goods. This day’s march of 7 miles was far easier than the 
first—in part because our packs were lighter, and also because the 
“going”? was good. We followed along the margin of the Walsh 
Glacier, managing to get good footing on game trails and through 
stretches of Alpine meadow, and were only forced out on to the surface 
of the rough moraine near the end of the day’s journey. Our camp that 
night was in the last timber and verdure we were to see until our return. 
From a snug little spot at the foot of the ravine running up the mountain- 
side we looked out over the Walsh Glacier, on the broken surface of which 
we failed to discern a single stretch of smooth ice. Here in 1913 the 
Boundary Surveys camped and carried on their operations, using it as 
one of their base camps to which the parties returned after their work on 
the glaciers. 

May 21: The day was spent in this camp, marking a trail through the 
chaos of ice and déérzs across the Walsh Glacier 2 miles with half the 
loads, to its junction with the mighty stream of Logan ice whose clear 
surface promised more rapid progress. 

May 22: An excellent day. We made 16 miles up the Logan to 
another of our advance caches, where, in addition to needed supplies, 
we secured the snowshoes so indispensable for the coming journey. 
The night we spent on the open ice, the first of forty-four succeeding 
nights thus passed before we turned our backs on the everlasting winter 
of that region. We were at this point at an elevation of some 5000 feet. 
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From this point forward the condition of the surface of the glacier 
had everything to do with our progress, as we now intended to use hand 
sleighs for our transport. The winter’s snows still lingered on the glacier, 
and it was necessary to use the early morning hours for travel that we 
might have the hard crust of snow which had frozen overnight. But 
soon the power of the noonday sun caused such melting as to make the 
drawing of a sleigh almost impossible. 

May 23: Up at 1 a.m., and after a royal breakfast of porridge, 
bacon, eggs and coffee, the sleighs were loaded, snowshoes adjusted, 
and we were off. It was at first an immense relief to be rid of the in- 
tolerable packs, but as the snow surface became soft, and as we ran into 
stretches of chaotic ice over which the sleighs had to be man-handled 
with immense toil, we realized that with all its pain back packing was 
on the whole easier than dragging a sleigh. As we toiled up the glacier 
the dim uncanny light of dawn threw into relief the mighty outlines of 
the surrounding heights. Slowly the light grew, brightening on the 
peaks till they stood about us radiant and indescribably beautiful. 

At 9.30 we stopped for lunch. The intense glare of the reflected light 
from the surface of the snow burnt us terribly. At noon the snow com- 
menced to soften, and the sleighs sank deeply and often upset, adding 
greatly to our labours. This tiring and steady grind lasted until five in 
the afternoon, when we came to rest on one of the medial moraines of 
the Ogilvie Glacier, 2 miles above where it joins the great lateral moraines 
of the Logan. 

At this point, known as ‘‘ Turn,”’ we found new comforts in the cache 
of stores and equipment left by the winter expedition. We slept that 
night for the first time on the air-mattresses. These mattresses, con- 
demned by many writers, proved to be a great boon, and were used in 
the very highest camp. Being inflated by a light pump, they were easily 
made ready, and through the severest weather gave us not the slightest 
trouble. They proved an effective insulator from the ice, and were later 
considered almost indispensable. 

May 24: A day of needed and welcome rest spent in camp. 

May 25: Leaving the broad valley of the Logan we struck out on 
the surface of the Ogilvie Glacier, which sweeps down 12 miles from the 
south, where it takes its rise in a huge basin fed by a number of small 
glaciers entering it like the spokes of a huge wheel, and straight at its 
head an ice cataract 2000 feet high. A short run of 5 miles brought us 
to the last main cache established by the winter party—the Advance 
Base Cache. Here we had the great bulk of our stores and equipment 
(enough for ten men for over sixty days), of which we transported the 
greater part—now a dead weight of over 5000 lbs.—7 miles farther up 
the glacier to the Cascades, from which point the ascent of Mount Logan 
was to begin. 

May 26—June 3: These days were occupied in the monotonous and 
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heavy work of relaying supplies from the Advance Base Cache to the 
Cascades and on to a point 1000 feet above, known erroneously as 
‘Quartz Ridge.’’ The completion of this task brought to a successful 
close the first phase of our enterprise. We had reached, so to speak, 
‘‘ the jumping-off trench ” for the actual assault on the mountain. 

At this point a most important decision had to be made. We were 
now in position for the attempt on the mountain. How long was it 
going to take us to make the peak? With how many days’ supplies 
were we to burden ourselves as we moved up from camp to camp ? 
These questions were crucial. We could not trifle with the short and 
precarious season on the mountain, nor could we exhaust our strength 
in carrying one unnecessary pound of weight. After long and earnest 
consultation we agreed to fix our time for the attack on the mountain at 
twenty-eight days. This decided, we selected the necessary supplies, 
packing them in sacks containing the rations for eight men for two days. 
These sacks weighed in all 764 Ibs., the equipment another 1083 Ibs., 
making a total weight of 1847 lbs. to be carried forward. This meant 
something over four relays between each point. Those who have done 
any climbing in the mountains will appreciate the enormous labour 
which thus lay before us. 

A rather unusual feature of our equipment was the inclusion of 
one thousand willow wands, with which we proposed to mark the trail. 
These wands, about 3 feet in length, were stuck into the snow at intervals 
of about 100 feet on the right side of the trail. They proved veritable 
beacons upon the snow-clad slope of the mountain, where without them 
our task would have been utterly hopeless. 

It was from the Cascades Camp (7800 feet) that we got the answer 
to another and most critical question, which had been in the leaders’ 
minds ever since they decided on our line of approach, namely, did the 
King Glacier, which took its rise somewhere above the icefall of the 
Cascades, give access to the upper heights of Logan? When the leaders 
chose the route they did not know this. 

The Boundary photographs taken show the Cascades guarded by 
towering portals of rock and ice; they show the sweeping curve of the 
King Glacier, and those from Mount Elias reveal the very summit of the 
glacier directly below the steep cliffs of King Peak, but of the intervening 
reaches, and whether they ended abruptly in vast cliffs or led by gradual 
ascent up to the high levels of Mount Logan, no one could say. ‘The 
only available photographs threw no light on that critical question. And 
critical it was. If a reconnaissance from Cascades Camp had revealed 
that the King Glacier led into some cu/ de sac of ice cliffs, the whole 
Expedition would have been turned back and forced to traverse the 
base of the mountain seeking a possible line of ascent. Had that been 
the case it is not likely that Logan would have been conquered in 1925. 
When the leaders of the party resolved on the route to be taken, they 
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risked everything on the possibility of getting on to the mountain by way 

of King Glacier. The success or failure of the Expedition turned on 
what lay up the King Glacier—an impassable barrier or an open door. 
Imagine then with what keenness the reconnaissance party left the Cas- 
cades Camp, skirted the icefall, and came to a point from which a clear 
view of the King Glacier was to be had. Imagine with what elation they 
saw that the way was clear—that by the narrow trench of the glacier 
they could reach the heights. With a few photographs taken at a great 
distance as our only guide, we had guessed the existence of this narrow 
defile and we had guessed aright. The spirits of the whole party soared 
at the news, and with increased vigour we gave ourselves to the heavy 
labour of transporting our supplies from the Cascades up to Quartz 
Ridge, on another 1150 feet to a point we named the ‘‘ Dome,” and so 
up to the site on the King Glacier, which we called Observation Camp. 
By June 4 we were completely consolidated at this new height, wearied, 
but full of confidence and hope. We were by this time suffering con- 
siderably from blistering sunburn caused by the intense reflected glare 
of light from the snow. Our faces were peeling and our lips cracked and 
bleeding. It became a necessary part of the day’s routine to anoint 
our faces liberally with lanoline, and even with this protection we did not 
cease to suffer these discomforts till we were off the ice altogether. 

June 5: Under ideal weather conditions we began the ascent of the 
King Glacier. For 44 miles we had comparatively good going with our 
loaded sleigh, over firm surface, until a great fall of ice blocked further 
progress. Abandoning the sleigh, we took our packs and made our 
way up the icefall. We had reached the top, and were almost at the 
saddle or col which marks the head of the King Glacier, when a sudden 
change in the weather brought down on us a slashing and penetrating 
blizzard which forced us to abandon our packs and return to Observation 
Camp. 

June 6: We repeated the attempt to make the King Col. With a 
fresh load of supplies we retraced our steps of yesterday and succeeded 
in reaching our objective. There we received a disconcerting shock. 
Instead of connecting with the heights above, the King Col brought us 
up abruptly at the foot of a tremendous face of ice and snow, up which 
it appeared impossible to ascend. It was immediately decided that 
a reconnaissance of the situation be made by ascending the east aréte 
of King Peak, with a view to ascertaining whether there was a possible 
route over the barrier which loomed before us. The report of this 
party on rejoining the others that night at Observation Camp was cheer- 
ing. They were satisfied that the ice slope was not unscalable, and that 
a feasible route could be worked out. Reassured, we listened to their 
account of the amazing view which greeted them on the slope of King 
Peak. 


Away to the south-eastward rise the giant peaks of the Alaska 
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boundary: Alverstone, Hubbard, Vancouver, and, more to the south, 
the huge ghost-like mass of Mount Cook fill the scene, obscuring from 
view Disenchantment Bay on the coast and the Fairweather range beyond. 
Across the southern horizon a thin grey streak can be distinguished, the 
line of the Malaspina Glacier where it meets the sea along a frontage of 
60 miles, and with its fanlike surface furrowed with the graceful flow of 
its moraines. Around the southern base of Logan stretches the dead- 
white surface of the Seward, and south-westward the Columbus Glacier, 
so close relatively and yet so far away that not a ripple can be detected 
in its surface. Immediately beyond the Seward rise the apparently 
insignificant peaks marking the Mount Augusta~Mount Newton range ; 
and off towards its western extremity, separated only by the Newton 
Col, Mount St. Elias rises like a huge shrouded sea lion, 26 miles distant. 
Away to the west, 150 miles, Mount Blackburn and Mount Regal ranges 
stand isolated in their distant shimmering whiteness, a magnificent 
panorama and yet depressing in its effects, with the silence of the ages 
pressing it down. Over this vast stretch of country, most of which has 
never been seen by human eyes before, only the rock, so steep that no 
snow may lodge upon it, breaks the boundless expanse of snow. 

Camp at 13,875 feet was finally consolidated in the open sweep of 
the Col, across which rises King Peak, the loveliest of them all, down 
whose terrifically steep face the avalanches continually tumble. The 
eastern end of the King Col terminates in a precipice whose steepness 
and proportions and drop of 6000 feet—over a mile—to the south of the 
Seward is one of the most overpowering sights we saw in the mountains. 

June 7: In camp at Observation Point, resting. 

June 8: The whole party moved up with loads to King Col. Five of 
us spent the day relaying supplies to this point. MacCarthy, Foster, and 
Read, who had brought their sleeping-robes with them, spent the night 
on the Col to be in position for reconnaissance on the following day. 

June 9: While the reconnoitring party went forward in the hope 
of discovering a route up the ice slope which shut us off from the heights, 
the remainder of the party put in a toilsome day continuing the transport 
of equipment from Observation Camp to the Col. When that night we 
made camp on the Col, the report of our three explorers heartened us all. 
They had discovered a hazardous but feasible route up the ice barrier. 
Their day had been strenuous but wholly successful. 

The surface of the ice they found to be clear of snow, and rapid time 
was made with crampons, picking their way through the chaos of ice. 
After making over 1000 feet with success they were barred by a great 
crack, through which, thousands of feet below, the rocky precipices of 
the south face could be seen. To their delight they discovered a point 
under a great overhanging and threatening block of ice where the ice 
chasm was bridged with snow. This we subsequently called ‘“‘ Mac- 
Carthy’s Gap,” after our leader. Through the narrow gate the three 
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passed, and climbing still, came at last to the upper plateaus. Above 
there seemed promise of a clear way, and with feelings of satisfaction at 
their day’s work, they turned their steps homeward, reaching again the 
King Col at 7.30 in the evening. 

June 10: In camp at King Col, resting. 

June 11-13: These days were occupied in incessant packing. We 
transported the remaining supplies from the caches on King Glacier up 
to the Col, and took one small load to a point 1200 feet above. The 
weather was indescribably bad, and the incessant wind, the heavy snow- 
fall, the cold, all added to our labour. But by the night of the 13th we 
were ready for a further advance. 

June 14: The last rope left King Col Camp at 7.15 a.m. on a clear 
and promising morning. We had not gone far, however, before a storm 
broke upon us and we were enveloped in blinding snow. Progress was 
infinitely slow. At one point we made only a few hundred feet in forty 
minutes. At last, however, we cleared the ‘‘ Avenue of Blocks ’’—so 
called because of the colossal masses of ice which flanked us—and at 
6.15 p.m. made camp on the open plateau at 15,600 feet. This we named 
* Ice Cliff Camp.” Although exhausted we were well content with the 
day’s progress, since we had succeeded in bringing to this point three 
tents and sufficient provisions for four days. 

June 15: We were keen to continue the advance, but the weather 
made this impossible. The anxiety caused by a delay is often worse 
than the facing of difficulties themselves, and during the day, when nothing 
was actually done, all manner of alternative plans suggested themselves 
by which we could utilize the time to the best advantage, but in the end 
we held tight and prayed for a change. 

June 16: At 80’clock, with the thermometer standing at three degrees 
below zero, we began a general advance. We made steady progress till 
noon, when a sudden wall of fog blocked out all vision; and further 
advance would have been out of the question had it not been that the 
reconnaissance party who had passed this way on June 9, with amazing 
accuracy, picked out a route through a chaos of ice blocks and across 
an immense crevasse which barred the way. At 6.30 we made camp at 
a spot to be known as “‘ Windy Camp.” 

June 17: During the night the temperature dropped to 32 degrees 
below zero: nevertheless we had a good night, thanks to the perfection 
of our equipment. At 3.30 a.m. we made ready to start, but did not get 
away until 9. The whole party succeeded in advancing to a point on 
the highest opening in the peaks above to an elevation of about 18,500 
feet, trusting that at least a glimpse would be obtained beyond this point 
which would reveal the whole of the top of the Logan massif. We even 
dared to hope that the summit might be shown unexpectedly close. On 
gaining this elevation, and from a point which would have given us a 
clear view out towards the east but for the ferocity of the storm and 
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driving snow, we sat huddled together for some time, trusting that the 
way would be clear. Some of the party lingered as the rest finally 
moved down to Windy Camp, hoping that from a point farther to the 
north-west and on the other side of the double peak which rose above us, 
a better view could be obtained if the weather should clear. Although 
remaining for an hour later, the effort was fruitless, and the return to 
Windy Camp was reluctantly made. 

A serious realization of our position now confronted us. We were 
encamped at an elevation of 16,700 feet, but with one day’s provisions 
left, the bulk of our supplies being 2000 feet below us, and without an 
accurate knowledge of the position of the final peak upon the summit 
of the massif or what the conditions of the intervening northern slopes 
of the-massif were like beyond our point of 18,500 feet elevation. Mr. 
MacCarthy rightly decided that the party should split, and while some 
brought up provisions from the lower camp at the King Col, the others 
should again proceed to the 18,500-foot level, and then, gaining a point 
where the terrain could be seen, make certain, if possible, of the exact 
location of the highest point of Mount Logan, determine the condition 
of the intervening country, and decide on what camps were still necessary 
to ensure a successful assault upon the summit. 

June 18: Most of our plans were realized through the work of this 
day. The reconnaissance of the heights beyond 18,500 feet was made 
under the most severe weather conditions, but by making a long day 
of it the party succeeded. in securing a fairly clear knowledge of the 
nature of the ground aheadof us. The carrying party in the mean time 
made their way back to King Col Camp, where they spent the night. 
This night (June 18-19) we reached our lowest temperature : 33° below 
zero Fahrenheit. 

June 19: A day of never-to-be-forgotten toil. Burdened to the 
limits of their strength the carrying party laboured through deep snow. 
It was an immense relief to all when the reconnaissance party met us, 
having come down from Windy Camp to lend a hand with the loads. 
Just beyond our old Ice Cliff Camp, the storm reached the height of its 
fury. Blind with the driving snow, every step an agony by reason of the 
depth of the snow and the labour of drawing breath at that altitude, 
we struggled on. We had reached the limit of our endurance, we were 
on the point of retreating; but summoning the last ounces of our 
strength we laboured forward, and at 9 p.m. reached Windy Camp. 
There still remained the effort of digging out our camp, which was almost 
obliterated by the drifts, but at last it was done, and night closed in on 
our exhausted party. Unlike many other explorers, we generally slept 
in comfort because of the splendid quality of our eiderdown robes 
and the air mattresses, which kept the cold of the ice from reaching 
our bodies. This night, although the storm beat upon our frail silk 
tents and the cracking of the fabric in the blasts was like rifle-shots, 
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we were too worn to heed the tumult, but slept the sleep of ex- 
haustion. 

June 20: The morale of the party had been greatly heightened by 
the report of the successful reconnaissance of the previous day. At 
2.30 in the afternoon we continued our advance with supplies, reached 
our “ 18°5 ” camp—a little saddle in the upper group of peaks where our 
feet touched open rock for the first time since leaving Quartz Ridge— 
and returned under a leaden sky in the dim mountain twilight to Windy 
Camp. 

June 21: Sunday, and a day not of holy calm but of fiendish storm. 
The worst blizzard so far encountered closed in upon us. 

On this day, with very deep regret, we took farewell of two members 
of our party, Hall and Morgan, who had both suffered greatly from the 
effects of altitude and exposure. Morgan especially had had great 
difficulty in keeping his feet in condition, as some years previously he 
had frozen both severely. Yet through the preceding weeks these men 
had worked magnificently. That now when so far advanced they should 
have to turn back, foregoing their share of our coming victory, was to 
them a bitter necessity and to the whole party a great loss. It was with 
a great sense of regret and no little anxiety that we saw them move out 
into the storm to be almost immediately blotted out in the whirling 
dritts, For the remainder of the morning the diminished party slept 
gloriously while the storm raged with unabated fury. At 3 p.m. however 
the sun suddenly shone out, the wind died away, leaving a world of 
dazzling white. An immediate advance was resolved, and accordingly 
we moved off at once on snowshoes, determined, if possible, to establish 
camp at our 18°5 level. We reached this point at 9.30 p.m., set up our 
tents, and after a wonderful meal prepared by the indefatigable Andy 
Taylor, we crawled into our bed rolls for a night of warm rest. 

At this our highest camp—and, we believe, the highest point at 
which a camp has ever been pitched on this continent—we recorded last 
night a minimum temperature of 17°5° below zero, and yet in the 
late afternoon, with the bright sun overhead, the thermometer stood at 
5° above. These sudden variations in temperature were somewhat 
trying in our present condition. By this time we were all feeling 
the altitude greatly. Our respiration was laboured, and consequently 
our movements were slow to distraction. It was wearing on our spirits 
to see our route above us and yet not be able to do more than crawl 
interminably forward. 

June 22: It was almost noon before we commenced our movement 
onward with eight days’ provisions and our camp equipment. Our loads 
were very heavy, and although we resented our descent of nearly 1000 
feet during the day before coming to rest in our new camp (Plateau 
Camp), the downward slope materially helped in making our way through 
the snow. The day was a short one, and the traverse of the northern 
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slopes of the mountain in an easterly direction encircling a great basin 
of snow took us hardly more than 4 miles farther along. After a very 
promising morning the day changed to snow, wind, and fog as we entered 
our new camp about five o’clock. With less labour than the night 
before our two tents were pitched on the outskirts of a vast plateau of 
snow which sloped gently towards the north. 

June 23: This the 23rd of June, the day of the successful ascent of 
the summit, broke in storm, and from the doors of our tents we viewed 
the scene with little short of consternation. We were wakened, however, 
again at eight by Mac’s cheery voice outside saying that it looked as if 
this was to be “‘ the day,” and with a bright sun and the thermometer 
at about 15°—it was the same amount below zero during the night 
—we made our careful preparations for the journey ahead into un- 
known territory. Even in this camp we were completely cut off from 
the view towards the direction of the final summit, and did not know what 
lay before us. Well provided with emergency rations, a supply of extra 
clothing, our cameras and aneroid barometer, we set out at eleven with 
Foster leading on the first rope. Our feelings were tense: buried in our 
own thoughts we moved along, our gait the slow rolling movement of 
progress on snowshoes. 

We followed around the margin of a great basin of snow, and then, 
dropping slowly to a lower level, climbed again to the summit of a long 
projecting north shoulder of our “‘ double peak,” which rose now some 
1500 feet or less above us. We had lunch resting in the snow beside the 
trail, and as the view was still quite obscured towards the east, we de- 
cided on climbing the summit directly above. With little difficulty, 
having changed from snowshoes into crampons, we made this summit 
by 4.30 in the afternoon and were at once confronted with a new situa- 
tion. Before us now in plain view lay the whole eastern end of the 
massif of Mount Logan, and away across an intervening depression 
1000 feet below, rose only slightly above our present position the true 
summit of Mount Logan, distant about 2 miles. The whole of the 
Seward Glacier at our feet and the Mount St. Elias range were in full 
view, but we were so occupied with our main problem that we gave 
little attention. to scenery, and with hardly a minute’s delay we com- 
menced the descent of the slope intervening between us and the summit. 
The peak of Mount Logan lay straight in front, and upon this alone 
our whole attention was focussed. At the bottom of the depression 
between the two peaks we rested on the rocks, dangling our feet over the 
edge of the steep slopes which dropped away towards the south, right 
to the surface of the Seward Glacier, thousands of feet below. We 
nibbled at our “iron rations” disinterestedly, anxious only to have 
enough strength to accomplish the summit which seemed so very close, 
and which under normal conditions of atmosphere and full strength 
would have been mere child’s play to ascend. Snowshoes and all 
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unnecessary weights were cached just above this lowest point, and we 
commenced the slow grind up the gertle slopes. Soon these, however, 
gave place to a steep triangular icy slope running back to the apex which 
constitutes the summit. By the fury of the almost incessant winds at 
this altitude this stretch is of the hardest flinty ice carved by the winds 
into the most fantastic forms in which it is easy to imagine all manner 
of distorted faces and shapes. These irregularities, however, added 
materially to the ease with which this ice was climbed. MacCarthy was 
leading, and in a masterly way, making use of every scrap of natural 
foothold, wove back and forth and finally stepped out upon an easterly 
aréte, having made these slopes with a minimum of ice-step cutting. 
The aréte was less steep and we made good progress, but lost a little 
ground in descending into a small hollow from which rose steeply along 
another sharp aréte the way to the final summit. With a strange feeling 
of unconcern, almost of unreality, we came to the final culmination of 
all the months of planning and weeks of labour, and stepped out on to 
the small triangular summit of the highest point in the Dominion of 
Canada and the second highest on the continent. The sides were 
bulging and the top appeared as a huge acorn, below which the huge 
cliffs descend for thousands of feet to the Seward Glacier. On reaching 
the summit we were met with the strange apparition of ‘‘ the spectre of 
the Brocken.”” We set foot on the summit of Mount Logan at 8 in the 
evening, and as we stood there in a little knot, with the distance com- 
pletely obscured by fog and storm, we were reminded by Andy Taylor 
that a storm of no little intensity was upon us, so with a hearty hand- 
shake, the reading of the aneroid, and Carpe’s depositing of a small 
brass tube in the snow containing the record, we commenced our down- 
ward journey after a bare twenty-five minutes’ stop on the summit. Our 
thermometer, which was exposed only for a short time and was observed 
to be rapidly dropping, read 4° above zero Fahrenheit. 

It is worth commenting, at this point, on the remarkable records 
obtained by Mr. Read with a small vest-pocket Kodak, when the use of 
a larger camera was entirely too difficult. To Mr. Read’s indefatigable 
zeal for photography under the most severe conditions we are indebted 
for the photographs of the actual summit and the party at the moment 
of victory. Our records have also been greatly enriched by the way in 
which Mr. Carpe has at all times and under all conditions made cinemato- 
graphic records of the movements of the expedition under circumstances 
of great difficulty and hardship to himself. 

We materially quickened our speed in retracing our steps down the 
steep aréte and along the icy slopes, arriving at our cache of snowshoes 
without mishap. The storm by now however was full upon us, and so 
completely closed in were we that only the dead whiteness of the ground 
underfoot and a few yards ahead were visible. 

We had come to the end of our willow wands before reaching the sum- 
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mit of the first peak early in the afternoon, and now we groped along 
guided only by the general slope of the ground; we continued thus 
stumbling forward for upwards of an hour, though the time might have 
been much longer, in a fruitless effort to locate the end of the trail. The 
utter hopelessness of the task was soon realized, however, and we gave 
up on the side of a fairly steep snowdrift, called a halt, and bivouacked 
for the night, digging in as best we could by the aid of our snowshoes. 
As nearly as we could judge our elevation here was about 19,000 feet, 
as after our descent from the final peak we had again been steadily 
rising in an encircling movement in rounding the northern shoulder of 
the first peak climbed. 

June 23-24: Our shelters were miserable affairs, but we managed 
to make them roomy enough to get everything under the protecting over- 
hang except our legs. Here we rested intermittently during the inter- 
minable night and into the late morning of the following day. By great 
good fortune the latter part of the night was calm, with just the constant 
quiet falling of the snow. The last reading of our maximum and minimum 
thermometer, taken just before crawling in, registered —12° F.; the 
night no doubt was somewhat colder, but our thermometer was irre- 
trievably lost in the snows. The condition of the party was low in the 
extreme, all suffering more or less with frozen fingers and the effects of 
snow blindness. One member froze the toes on both his feet while asleep, 
this being due to tight socks. 

June 24: By noon of the 24th the conditions had not changed, and 
it was a question of hazarding another night in the open or striking out 
into the snow and fog, hoping against hope that just one little willow 
twig might show itself. It was the most critical moment of the whole 
expedition when we turned our backs on our “ Bear Caves’ at about 
one o’clock in the afternoon and commenced our search for the lost 
trail by groping downward and then traversing the slope, keeping the 
rising ground on our left. Shortly after starting, Andy Taylor on the 
lead, and on a fairly smooth surface of a glacier, suddenly dropped from 
view, and all we had in front was the rope disappearing into the blank 
whiteness. The other rope, with MacCarthy, Foster and Carpe, coming 
up, crept forward, and swinging to the right MacCarthy could peer 
over the edge, and saw that Taylor had dropped to snow some ro or 15 
feet below the surface we were standing on, and was safe. A gradual 
slope to the right connecting the point we were on with the ledge below, 
Taylor was, with the dexterous handling of the rope by the leader, 
guided to the upper level and regained his companions none the worse. 

Changing our direction now half-left and climbing on a heavier slope, 
suddenly we came upon a willow sticking out of the snow. It appeared 
to us like a huge telegraph pole. Our joy was unbounded, and no words 
could describe the ecstasy of spirits which filled us all. The discovery 
meant a sudden change from a situation in which a bewildered little 
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company of climbers were fighting for their lives in fog and storm to 
one of certain security leading back to shelter, food, and rest. 

Our pace was strangely quickened as we followed from switch to 
switch, not daring to allow the last man on the rope to leave the back 
one until the forward one had been found. Through some mishap one 
rope separated from the other, with the result that one reached the two 
tents at seven in the evening while the other did not arrive until 3.30 the 
next morning, having practically re-enacted the terrible experiences of 
the night before, again in a miraculous manner stumbling upon the trail 
after they had lost it. It is not an exaggeration to state that some 
members of the expedition during these latter experiences had certain 
hallucinations : at one moment the ground would appear to drop away 
in front, and expecting a descent we would instead experience a sharp 
rise ; and then, again, a wall of snow would seem to appear to one side, 
and stretching out one’s hand one found nothing there at all; and yet 
again a wild procession of fencing, barns, and houses seemed to be 
following our trail on the right side, so realistic that looking at them one 
doubted one’s senses. In comparing notes the next day we found that 
the other rope had experienced exactly the same thing. It is difficult 
to account for all this. The snow-glasses cut off much of the dim diffused 
light, and besides, being clogged with the drifting snow and sleet, they 
offered at best but a poor field of vision. The truth is we were nearly 
spent, and in our exhausted state our minds undoubtedly wandered. 

June 25: This was a glorious day of rest in which we could see to 
our injuries, and the storm having cleared during the night we had 
bright skies in which to take some photographs. 

June 26: We decided upon a desperate effort to get down off the 
mountain if at all possible, and to reach our camp at the King Col. Of 
this day volumes could be written. We experienced dangers from 
blizzards as never before, but finally arrived at the King Col Camp in 
safety at midnight. The day had broken clear, and we felt confident 
that all would go well; but shortly after we had started, leaving behind 
us our little tent village just as it was, the storm again closed in and the 
wind, gradually growing in intensity, reached a hurricane velocity, 
whipping up the loose sandy snow of the surface and driving it along the 
surface of the ice in a belt some feet in thickness. The willow wands 
kept us to the trail, and all went well where the footing was good and the 
snow-shoes could be used, but the time soon came when we had to rise 
more abruptly to get through the rocky gorge—the site of our “‘ 18°5 ” 
Camp—and here the surface became glare-ice, and it was impossible to 
keep one’s feet. Snowshoes had to be taken off and crampons sub- 
stituted, and with frostbitten hands and feet this task simply could not 
be accomplished by some of the members of the party : so to our injuries 
were added a few more frostbitten fingers. One rope was a little in 
advance and above the other, and looking down MacCarthy, Carpe, and 
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Foster could be seen struggling, so disfigured with ice as to be quite 
unrecognizable. Frozen to their beards and helmets protruded long 
icicles, tinged red in one case from sore and bleeding lips ; they looked 
like huge pelicans beating against the storm. Thanks to the efforts of 
the strong members of the party all arrived, after what seemed hours, 
in the shelter of the granite crags flanking the ‘‘ 18°5 ” summit. Finally 
all joined in the shelter of the rocks. These last few hours were perhaps 
the most severe ordeal of the entire expedition. 

A remarkable photograph of the party in the 18°5 Col shows the con- 
dition in which every one was in and the effects of the driving snow 
congealing upon our faces. 

After a short rest we moved down the southern slopes of the mountain, 
and although dealing here in some measure with heavy wind and driving 
snow, we had left behind us the storm area, and soon came to a point 
where deep snow was encountered and we could dispose of the crampons. 
The willows were still showing their heads above the snow, and we 
plodded on hour after hour greatly relieved and assisted by the downward 
slope and the gradual return of better breathing conditions, 

At the Windy Camp site all was completely buried in snow : staying 
only to dig out a few of our personal effects, we left the rest behind. 
The snow on the slopes immediately above the site of Ice Cliff Camp 
was so deep that we just floundered down in a very disorderly manner ; 
then came the hours of toil wallowing through the deep snow that had 
accumulated amongst the great blocks of ice. Changing from snow- 
shoe to crampon time and time again was wearisome work during the 
hours of the night, but the slow and steady sustained effort brought us 
on, and we finally passed safely through the crevassed surfaces and the 
MacCarthy Gap. Vancouver, Cook, Augusta, and St. Elias, their sharp 
outlines silhouetted against a most extraordinarily deep blue, stood out 
in the distance. 

The sight of the three tents still standing away below us on King Col 
brought cheer to our hearts. Soon we were beside them, and made a 
cautious inspection to see how best we could crawl in without expending 
too much labour in removing snow that had crushed in the sides and 
blocked the entrances. 

Andy Taylor, who never failed to rise to an emergency, becoming 
disgusted with our slow crawl, had gone on ahead, and reaching camp 
some time before the rest, had done wonders in getting things started, 
so that before long we were settled for the night with a profound sense of 
relief that the toil of the day was behind us. 

June 27: June 27 was a day of complete rest. Col. Foster brought 
into play his ever-efficient clinic, and doctoring us gave great relief to 
frozen parts. 

June 28: Again we were forced to leave behind most of what we had 
in this camp, but salvaged amongst a few things one of the brown tents. 
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Our way now lay straight down the King Glacier, and with a good surface 
upon the snow we reached the sleigh which we had left at the base of the 
King Ice Fall, with an expenditure of effort which after what we had 
been through seemed very small. After some digging we got the sleigh 
out of the snow, and for the first time for many a long day we moved 
forward with free backs and with all that we had loaded upon the sleigh. 
At the Observation Camp Site we tunnelled for some few articles left 
behind, and pressed on. A mile further down coming to the ice dome, 
the place of our first stop above the Quartz Ridge, we had to abandon 
the sleigh (which was recovered two days later) with many other articles 
which it had been supposed might be useful and even indispensable for 
the journey out, and again submitted to the toil of back packing. 

From the summit of the Quartz Ridge we saw the tents of the Cascade 
Camp tooo feet below, and after about two hours of struggle down 
through the deep soft snow where our snowshoes were impossible, we 
came to the wreckage of what was a month before our luxurious base 
camp, upon the gentle upper slopes of the head of the Ogilvie Glacier. 
The whole surface of the ice had dropped several feet, leaving the tents 
and their contents precariously perched upon ice pillars. One big tent 
was re-pitched, and in the early hours of the next morning we finally 
had the camp in order and had consumed appalling quantities of food. 
Carpe and Lambart crawled in amongst the boxes and bags of the cache 
tent, and while MacCarthy and Foster occupied the one and only brown 
tent, Read and Taylor spent the night amongst the pots and pans of the 
kitchen tent, so the honours were divided. 

We were actually “ off” the mountain, and permitting ourselves to 
relax, we became more conscious of the strain we had been through. 
We were not however lulled to sleep by any false sense that all was over, 
as there still separated us from the railway at McCarthy 138 miles, fifty 
of which lay over the ice and moraines of the Ogilvie and Logan glaciers 
with heavy sleds to be hauled and heavy packs to be borne. 

June 29-30: Two blessed days of rest passed in this camp. Here we 
celebrated in royal style the conquest of Mount Logan: the celebration 
consisted in dining largely upon almost every conceivable delicacy that 
the genius of man has contrived to put up in a can, and in sleeping at 
great length. The larger oil stoves provided abundance of water to 
drink, and the old-fashioned practice of washing in the mornings again 
came into vogue. The sun came out, and we sat basking in comfort. 
Our faithful ‘‘ medicine man” was hard put to it, and MacCarthy’s 
eyes, which had been giving him great pain, necessitated special attention. 

July 1: Frozen parts having been cared for, when July 1 arrived 
and we started on our long homeward trek across the glaciers, we 
were sufficiently patched up to feel confident that the journey could 
be made without much trouble. Even at this altitude of 7800 feet 
we were delayed in starting by fog, but succeeded in reaching the old 
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base camp site and Turn Cache by 6.20 in the evening. We saw here 
the first signs of life, and were back to the luxury of running water instead 
of melted snow from our stoves. The snow conditions on the Logan 
had now to be considered, as we proposed to use sleds down the glacier 
just as long as it was at all feasible. We therefore decided to wait the 
day here and leave in the evening, when the snow crust would have formed 
and the labour of drawing the sleigh be greatly reduced. 

July 2-3: A steady night’s toil down the glacier and over moraines, 
across one of which we had to carry the loads in relays, brought us at 
about noon to a point where the condition of the surface made pulling 
quite impossible. 

July 3: Here we finally abandoned the sleighs with an oil stove and 
other items of equipment which we felt unable to carry. After resting 
until late in the afternoon, we again shouldered our burdens and made 
towards a point on the glacier a mile beyond the end of the Boundary 
mountain point. Here we bivouacked on the ice. 

July 4: In the morning we crossed over to the Baldwin-Fraser 
Cache, where our feet once more touched ¢erva firma after forty-four 
days on the ice. The ecstasy of being once more amongst the green 
shrubbery and of feeling the soft turf underfoot cannot be understood 
except by those who have had a similar experience. At this camp we 
found that a bear had successfully solved the problem of a bear-proof 
cache and had made away with most of our store of provisions, so that 
perforce we had a slim meal. 

July 4: At 4.30 in the afternoon we again continued our journey to 
the end of the Chitina Point, and there found that marauding bears 
had treated us in exactly the same way, and but little of anything remained. 
It was one o’clock on the morning of the fifth when we got in. In conse- 
quence it was noon before we again resumed our journey of the next day, 
and finished our close relationships with the glaciers of the region by 
crossing the Chitina Glacier to Trail End on the mainland, where in 
the distance we saw safely swinging from the limb of a tree our cache of 
food untouched. That night we had the luxury of a camp fire, and turned 
in to sleep as never before. 

July 6: We walked in the remaining 8 miles to Hubricks Camp, and 
there rejoined the Canadian Government Biologist, Mr. Hamilton M. 
Laing, who had made a very satisfactory collection during our absence. 
He told us that no later than that morning Morgan and Hall, with heavy 
packs, had left for McCarthy. It was a relief to know that the two, 
whom we had last seen in the driving storm on the height, had come so 
far in safety 

July 6-10: At Hubricks Camp, as previously stated, material and 
tools had been left for whip-sawing lumber and building two boats to 
take us down the swift stream of the Chitina River; but with a total 
party now of seven, of whom but a few were in a fit condition to undertake 
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such work, it was finally decided to abandon any idea of the boats, and 
instead to trust ourselves to the mercies of two rafts. Our rafts, five 
logs in width and 16 feet long, were designed to carry three men each, 
with the dunnage lashed on an elevated rack in the centre. With diffi- 
culty these two rafts were made ready to take the water on the eleventh. 

July 11: Leaving Laing behind to continue his work until the middle 
of August, when a pack-train was to come in from McCarthy to carry 
his collections and what remained of our stuff out to the railhead, we left 
on our water journey at 1.15. With some few forced stops when we 
grounded violently on the gravel bars, the exciting run of the swift waters 
continued the whole afternoon. At dusk the three on the first raft 
(Taylor, Read, and Lambart) lunched, and then continued on until 
Taylor, with his keen eyes and expert knowledge of Alaskan rivers, 
detected in the fading light the depression in the contour of the hills 
indicating the spot where we should land to make Rush Pond. It was a 
fine piece of work: bringing the raft to the bank of a sheltered lagoon 
we soon had camp up, and spent the evening with great comfort before a 
blazing camp fire. In twelve hours we had come some 60 miles. We 
were greatly concerned however as to the safety of the others, as the last 
we had seen of them was only a short distance below the starting-point, 
where they passed us in another wide channel of the river, all in high 
spirits and apparently elated at the speed at which they were putting 
behind them all that pertained to the Logan region. We kept hoping 
that they were in front somewhere, and had probably landed below this 
point, 

The Alaskan glacial stream is a power to be dealt with in no trifling 
manner. It is quite unlike other streams. Excessively cold and carry- 
ing in suspension great quantities of silt, the water has a decidedly thick 
appearance, and the Chitina River careers down the wide open valley 
at 6 miles per hour in treacherous constantly changing channels. 

July 12: We set out on our long walk of 32 miles into McCarthy. 
We were fortunate in having an excellent day, and as following the old 
horse-trail we gradually climbed to the summit of the ridge between the 
valleys of the Chitina and Nazina rivers, we could look back over the 
shimmering channels and the magnificent distant view of the valley 
which we were now leaving behind. We were travelling light, as we had 
left the bulk of our equipment at Rush Pond to be brought later into 
McCarthy by horses. Our way now lay down the slopes of the Nazina 
through the burnt timber, and finally in the evening we reached the 
Nazina bridge and felt that our labours were ended, as here we had 
expected to telephone into McCarthy and have some conveyance come 
out for us. It was therefore a bitter disappointment to find that the 
place was deserted, as the road gang had moved out. There was nothing 
for it but to continue across the long Nazina bridge and commence the 
weary trudge of 11 remaining miles into McCarthy, over a road which 
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proved to be indescribably bad, and so muddy that it would have been 
quite impossible to get any car over it. We were surprised and over- 
joyed to find a new “ road house” just beyond the far side of the bridge, 
and sought its inviting comfort, and accepted gladly the hospitality of 
“Dad Wakefield,” a veteran Texan rancher, who entertained us with 
tales of the old days of hunting buffalo for their hides. We anxiously 
inquired whether the other members of the expedition had passed along 
the road, and he said that he was sure they had not. This was the 
first intimation we had that somewhere back in the Chitina Valley were 
our other three companions, whose fate we could only surmise. It was 
after eleven when we again stepped out on the road, and, feeling particu- 
larly brisk and in high spirits, we set a terrible pace into McCarthy, 
arriving there at 1.30 on the morning of July 13. 

Thus closed the Mount Logan expedition for three of its members. 
Hall and Morgan had arrived just the day previous, and had imme- 
diately taken the train to Cordova. On the 15th, just as a relief party 
was about to set out in search of the other three, we were greatly 
relieved by the news that they were on their way in and would arrive at 
noon. Disaster overtook them 10 miles from the start, when they were 
wrecked, their raft completely overturned, their packs soaked, and many 
of Carpe’s precious films absolutely ruined. But at least they were safe, 
and the record of the expedition unspoiled by tragedy. 

We remained in McCarthy for a week, during which time we were 
most kindly treated by the citizens of the little town, and in particular 
by Mr. Douglas, of the Kennecott Copper Mines, and Mr. J. B. O’Neill. 
We owed more than a little to the men of McCarthy, who did all in their 
power to help in the preparation and successful start of the expedition. 
It was with genuine regret that we parted with Andy Taylor, whose home 
is in McCarthy. By his unselfishness and courage, by his unwearying 
efforts for the common good of the expedition, and his loyal friendship, 
he had won the admiration of the whole party. Thus ends the story of 
the Mount Logan Expedition. Sailing from Cordova on July 22, we 
left behind us the black shores of Alaska and turned our faces southward. 


Before the paper the PRESIDENT (Dr. D. G. HOGARTH) said: We regret 
very much that neither the author of this paper nor any other member of the 
very intrepid party which actually achieved the conquest of Mount Logan can 
be present this evening ; but their report is to be given by a mountaineer of 
very great experience at even higher altitudes than those which that party 
attained, Dr. Longstaff. He will not exactly read the paper which has been 
sent over by the Alpine Club of Canada, because it is a little too long for com- 
munication in full to an evening meeting. Therefore Dr. Longstaff will give 
you the gist of the paper, and I hope he will at the end of it, speaking from 
his own experience, give his criticism and appreciation of the very remarkable 
record it is. You will see that the ascent of Mount Logan involved enormous 
difficulties in that the party had to deal with a mountain almost of Himalayan 
height under conditions different from those met with in the Himalaya; that 
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is to say, there are Arctic conditions about the base of the mountain as well as 
about its summit. Dr. Longstaff will show a number of photographs taken 
by members of the expedition which have been sent over. I am told, though 
I have not seen them yet, that they are not as good as some mountain photo- 
graphs that we have seen, which is due not to any deficiency of the photographic 
apparatus or skill of the photographer, but to the climatic conditions. The 
photographs were taken in a maritime climate in which there is nothing like 
the clear air and atmospheric conditions that obtain in the Himalayas. I will 
now ask Dr. Longstaff to communicate the paper. 


Dr. Longstaff then read extracts from the paper printed above, and a dis- 
cussion followed. 


The PRESIDENT: I think it would be most useful if Dr. Longstaff would 
now give his own personal views in regard to the account which he has just 
given, by way of opening the discussion. 

Dr. T. G. LONGSTAFF : I very readily accept the President’s invitation to 
record my own personal admiration of this great feat. Mr. Lambart has told 
us that Mount Logan offers no particular climbing difficulties, but I doubt if 
greater difficulties have been overcome on any mountain. Although they had 
already done 50 miles of “‘ packing ” up continuous glacier, they count the 
beginning of their climb from ‘‘ Cascade,” 7800 feet, which they reached on 
May 26. Here they were only 15 miles distant from and 12,000 feet below 
their peak. Yet they took just four weeks to reach their goal. This is a measure 
of the difficulties which had to be overcome, for it is obvious from the paper 
we have just heard that they were a very tough crowd and that they fully 
understood team-play. It is surprising that only two men fell out, and then 
only through frost-bite, under the terrific strain of continuously relaying loads 
up those storm-swept slopes. Hall and Morgan had both done their work 
before they turned back in order not to lessen the chances of their companions. 
Every member of the Mount Everest parties knows that these sacrifices are 
always demanded: without efficient backing on the lower slopes there can be 
no final success—and some one always has to pay the bill. In my opinion, 
Hall performed a great feat in shepherding Morgan, with his frost-bitten feet, 
down the mountain in that storm. 

The mountain judgment displayed on this expedition was first-rate. I think 
they found by far the best route there is through the labyrinths of this great 
peak, which is almost a range of mountains in itself, judged by Alpine scales. 
The organization was on a par with the execution of the plan: everything 
thought out and nothing left to chance. It is obvious that MacCarthy’s 
initiative and leadership was of outstanding merit. I wish to express my 
profound admiration of every member of the expedition and my congratula- 
tions on their thoroughly deserved and complete success. 

The PRESIDENT: Colonel Norton, the leader of the last Mount Everest 
Expedition, is present. I wonder whether he will add a few words. 

Colonel E. F. NoRTON : I should like first to thank Dr. Longstaff for reading 
this most interesting paper. His own knowledge of the mountains of three 
continents and his experience of sledging inside the Arctic Circle, no less than 
the study that he has evidently given to this particular story, have made a very 
interesting paper doubly interesting. 

Whatever may be the opinion of most people as to whether a dictator is a 
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good form of government for a country, I think most of you will agree with me 
that for expeditions of this sort the more nearly the province of the leader 
approximates to that of a dictator, the more likely things are to run smoothly, 
provided that leader is the right man. There is no doubt whatever that they 
had the right leader in this particular case. It is evident from what we have 
heard to-night how much the success of the expedition was due to the fore- 
thought, the unremitting previous work, and the great power of leadership 
of MacCarthy. In one respect I have very great sympathy with him. I think 
one of the penalties of leadership is having to turn back the men whose health 
is obviously going to give way, and perhaps be a source of danger to the rest of 
the party. That he had the courage to take that responsibility on him at the 
right moment is, no doubt, one of the factors which led to what is perhaps one 
of the most remarkable things in the whole expedition, namely, the complete 
absence of any casualties. 

To any one who has climbed at high altitudes in the Himalaya the most 
surprising thing is the carrying of those loads right up to 17,500 feet ; and do 
not forget that from 16,500 feet, even when you are acclimatized for weeks at 
altitudes approximating to that, walking with loads is really a very severe 
exertion. Personally, it is entirely beyond me; I cannot understand how 
they did it ; I think it is an amazing performance, a Herculean task. I should 
like to know whether they practised it a great deal beforehand in order to get 
their muscles right, and, secondly, what was their average loss of weight at the 
end. I doubt if Dr. Longstaff can tell us that. 

At first sight I thought that inside the Arctic Circle a minimum tempera- 
ture of 33° below zero was high—I was a little surprised to find it was not lower 
—and then I realized that this was at an altitude of just on 18,000 feet, and at a 
camp which was, no doubt, justly termed Windy Camp. A temperature 33° 
below zero under such conditions is pretty trying. And my second thought was 
one of astonishment at the amazing hardihood of men who went on after 
experiencing such temperatures, and also at the excellence of their equipment 
and the completeness of the preparations that enabled them to withstand such 
temperatures, as they said, with comparatively little discomfort. 

In conclusion, I should like to add my tribute of admiration of this really 
remarkable achievement. One hates superlatives, but I think that when you 
come to consider the conditions, you will realize that the conquest of a mountain 
of the magnitude of Mount Logan in those latitudes, and at the very first 
attempt, must stand alone, a unique performance in the annals of mountain 
exploration. 

Mr. A. L. MumM: After hearing the views of Dr. Longstaff and Colonel 
Norton, you will not want to hear much from any one of lesser calibre. The 
only title I have to add anything at all is that I have climbed a good deal in 
the Canadian Rockies, and after listening attentively to Mr. Lambart’s account 
of the expedition and Dr. Longstaff’s comments, I have failed to find any 
analogy between this expedition and climbing in the Rockies, which is ordinary 
climbing of the kind one is accustomed to in the Alps. I entirely agree with 
what Dr. Longstaff said, that in spite of Mr. Lambart’s dictum that there were 
no serious mountaineering difficulties, nevertheless the expedition, taken in 
itself, was one of extraordinary brilliance. Colonel Norton’s conclusion was 
practically the same. I entirely endorse both those views. 

I was particularly glad that those great climbers Mr. MacCarthy and 
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Colonel Foster were both among the successful six who reached the top. 
Colonel Foster I met at two of the Canadian Club camps. He had a very 
brilliant career in France during the war as a Colonel in the Canadian Army. 
Mr. MacCarthy I have seen a good deal more of, and I sincerely hope that we 
shall see him later over here, and possibly that some of us may hear the story 
of Mount Logan from his own lips. He is the right person to tell it. 

Mr. N. E. ODELL: I can add to what has been said already only my 
admiration for the achievement of this expedition. It is extraordinary that 
the party was able to overcome all those immense Arctic difficulties and reach 
the summit at the first attempt. To come through an expedition such as that 
with no more damage than two frost-bitten fingers and toes is amazing. I 
have taken a particular interest in this expedition, for I had a direct invitation 
to join it, but unfortunately was not able to do so. I am however just off to 
Canada, and I hope before long to have a sight of the Rockies, to see a little of 
the party, and to hear more details of the expedition. 

The PRESIDENT: Before we express our thanks to Mr. Lambart for writing 
this excellent paper, and to Dr. Longstaff for having taken a very great deal 
of trouble to grasp the whole subject of it and present it to us as clearly as he 
did, I think we should first of all formally congratulate Mr. MacCarthy and 
every member of the party that attained the summit of Mount Logan upon the 
remarkable success which attended the still more remarkable care with which 
they organized their expedition. That said, we are free to express our more 
instant and immediate thanks to Mr. Lambart and to Dr. Longstaff; I am 
sure we owe them a very great deal. It would have been impossible, not only 
in this country but almost anywhere in Europe, to find any one with such varied 
experience as Dr. Longstaff to interpret to us in the absence of the author the 
account of so remote and so unique an expedition as that sent to Mount Logan 
by the Alpine Club of Canada. I do not know whether Dr. Longstaff has 
anything to say in reply to Colonel Norton's questions. 

Dr. T. G. LONGSTAFF : In reply to the questions asked by Colonel Norton, I 
can only say that the members of the party probably lost all the weight they 
possibly could lose. I have had some personal experience of Canadian loads : 
I once offered to carry a real pack, and they gave me 100 lbs. When they 
lifted me up I could get along as well as a good many, but once I sat down or 
fell down, I could not get up again. A good packer habitually carries 100 Ibs. ; 
on this trip at their highest camps they carried 35 Ibs. a man. It has really 
been a labour of love to get up this paper, because it describes a very fine 
exploit, and I hope that I have done justice to Lambart’s modest account. It 
really was a very fine feat indeed. 

The PRESIDENT : I think we are all filled with admiration rather than envy 
for that particular party. I ought to add that we are not entirely strangers to 
this expedition. The Royal Geographical Society and the Alpine Club both 
contributed to the expense of the expedition, not of course in any very large 
sum, but in the most cordial possible manner, and they both hoped that that 
which has been realized would be realized. 
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THE HYDROPLANE OF THE HAMILTON RICE 
EXPEDITION, 1924-25 


From the Report prepared at the direction of Dr. Hamilton Rice for 
Major-General Mason M. Patrick, Chief of the Air Service, U.S. 
Army, by Capt. A. W. Stevens, U.S. Atr Service. 


ESCRIPTION of the Curtiss Sea-gull Hydroplane.—Biplane, pusher 
type; engine: Curtiss C-6, 160 h.p., 6 cylinder; ignition : 
Splitdorf magnetos; gasoline system: air pressure, 5 lbs. normal ; 
capacity of tank: 42 gailons; gasoline consumption per hour, cruising, 
11 to 12 gallons. Maximum time actually covered on one flight was 
3}? hours, with 5 gallons remaining in tank at end of flight. Speed of 
plane, about 70 land miles an hour. Capacity, three persons, including 
pilot. Only two persons were carried, however; the weight of one 
person was carried in camera, food and supplies. 

Wings and control surfaces were covered with aluminium dope. 
This resisted the action of the sun’s rays very successfully, and the fabric 
retained its life and did not become inert even with nine months of 
constant exposure to tropical rains and sunlight. It must be borne in 
mind that the plane had no protection whatever, being anchored in 
rivers all the time. It was pulled out at intervals for a few days whenever 
opportunity came, to dry out the hull, on a sand-bar or on a sloping bank. 
The plane was in the water at least 80 per cent. of the time. The bottom 
of the hull was covered for the most part with two layers of planking, 
with canvas and marine glue between. The tail section, however, was 
originally covered with veneer, and after four weeks of use this became 
so soft that some of it came off during a take-off of the plane. It was 
necessary to replace the tail veneer with planking ; this was done at a 
place called Sirorocco, a collection of huts about 14° north of the equator. 
The work had to be done under particularly unfavourable conditions, on 
a muddy bank, with frequent rains, and with swarms of piumes and 
mosquitoes present. In two days the plane was ready for use again, and 
the tail section has since proven to be as tight as the balance of the hull. 
Marine glue and canvas are invaluable for repair work of this nature. 

Under constant exposure to the sun, the woodwork apparently shrank 
a trifle, and after two months of use it was necessary to take up half a 
turn to a turn on most of the turn buckles. Part of the slack may be 
accounted for by strains in flying, and by fittings pulling into place. It 
was not necessary to replace any flying wires or control wires. 

The magnetos (Splitdorf) required practically no attention, beyond 
oiling and inspection of the contacts. The spark plugs were B-C, and 
it was not necessary to remove or clean a single plug on either of the two 
engines during the whole flying time of 174 hours. 

Two engines were provided. The first engine was replaced at a 
settlement called Vista Alegre, 2° north of the equator, after it had sixty- 
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five hours’ use. While this motor was running perfectly, the spare 
engine was at hand, and it was considered advisable to change while 
there was a good opportunity. The magnetos were transferred to the 
second engine. Up to the time the plane reached the Parima River the 
second engine had been run 88 hours, and at the time the plane returned 
to Manaos it had a total of 109 hours’ service. The total flying time of 
the plane was therefore 174 hours; at 60 nautical miles per hour this 
gave 10,400 miles, or at its equivalent of nearly 70 land miles per hour, 
a total mileage of 12,000 land miles. 

The lubricating oil used was a mixture of 50 per cent. castor and 
50 per cent. mineral oil, and was furnished by the Curtiss Company ; 
it was transferred to 5-gallon tins for convenience in transportation. In 
ordinary weather there was no trouble in starting the motor from normal 
temperature condition. As the plane began to get up into the mountains, 
at elevations over 800 feet above sea-level, the nights became sufficiently 
cool to cause the oil to thicken. This thickening made it impossible to 
spin the motor fast enough to cause ignition. It was therefore necessary 
to heat water in the early mornings, with which to fill the radiator and 
engine. 

Early morning take-offs were the rule, for the hydroplane climbed 
much better in the comparatively cool morning air, and did not overheat 
the engine, as in the middle of the day. Furthermore, the air was com- 
paratively calm and free from bumps. For photographic purposes early 
morning work was necessary, for clouds were certain to form between 
8.00 a.m. and 8.30 a.m. During the middle of the day clouds always 
were present. Often there was a clear period after 4.00 p.m., but as the 
air was then hot, it was seldom advisable to take off unless conditions were 
especially favourable, such as a pronounced breeze up or down river. 
Practically all the photographic work was done, therefore, in the early 
morning, and it was only possible to secure sufficient exposure in these 
early morning hours by making use of Hypersensitized Panchromatic 
Film, which is sensitive enough to other light than blue, to permit good 
exposure at the hour of 6.30 a.m. 

Gasoline.—The gasoline was supplied from Para in 5-gallon tins, 
two to the case, by the Anglo-Mexican Petroleum Co., Ltd. ‘The cans 
were inspected to see that each was full before shipment, and the cans 
were given an outside coat of black asphaltum varnish to prevent rusting, 
and also to prevent confusion with cans of kerosene used for launch 
propulsion. 

Gasoline Troubles.—No trouble was experienced with the gasoline. 
While reports have been made of trouble from moisture in gasoline in 
the tropics, it was found that no water was present in the plane tank in 
quantity large enough to detect (although the tank was drained several 
times in search of water). It is true that a tank like that of the Curtiss 
** Sea-Gull ” is protected from extremes of heat by its location within 
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the hull, and is not liable to acquire moisture through breathing action. 
A chamois strainer of the ‘‘ sock” type was a/ways used to strain all 
gasoline into the tank. Entering this was a metal funnel, with fine 
brass strainer and grounded to metal tank before pouring. It was found 
that a certain amount of chipped varnish from the cans, and some particles 
of sand, were always caught by the chamois. The metal screen of the 
funnel caught globules of solder from the cans. The gasoline furnished 
was not aviation gasoline, but was nevertheless superior in quality to 
ordinary bulk automobile gasoline. No water whatever was found in 
any can, even in those which had leaked part of their contents of gasoline 
out while partly in water in canoes. After much handling, about a 
third of the cans were found to leak ; in one case, in a consignment of 
twenty-eight cans that had been transported by canoe several hundred 
miles, only about 50 per cent. on the original contents were recovered. 
It had been necessary to remove the cans from their wooden cases to get 
them readily into the bottom of the canoe, where the centre of gravity 
must be kept low, especially in rough water. Because of frequent 
collisions with rocks, the canoe leaked so badly that it was necessary to 
remove the entire load, including gasoline, each night to prevent the canoe 
from sinking while the crew were asleep ; these frequent removals, over 
a period of forty days’ travelling, caused the cans to leak. In another 
instance, three cans of lubricating oil were sent by pack-horses from one 
settlement on the Rio Branco to another, some 25 miles higher up. The 
constant movement of the sides of the tins, from the slopping of the oil 
within, cracked them in several places, and much of the oil was lost. 

Where the tins stay in their wooden cases, they hold out much better, 
but it is difficult to convince native carriers that the extra weight and 
bulk of the cases are paid for in the greater certainty of the tins arriving 
with their original contents at the final destination. 

Oil.—The consumption of oil was very small; less than a pint per 
hour. A practice was made of changing the oil in the engine com- 
pletely every twelve or fifteen hours of flying, and sometimes as often 
as every ten hours. It required 5 gallons to fill the engine base; as 
stated, the mixture was 50 per cent. castor and §0 per cent. mineral oil. 
The old oil was saved for possible use again in the plane, or was used in 
launch engines. 

Anchor.—A small patent folding anchor, weighing a little over 
3 kilograms, was carried. Other anchors were available, but were 
considered too heavy to carry constantly in the hydroplane. In very 
swift water this light anchor was sometimes found to be too small to hold 
well unless the bottom happened to be rocky ; if doubt was felt about the 
anchor holding, two courses were open: if the supply boat was near, 
a 75-point anchor was brought out to the plane; if no assistance was 
near, the plane was taxied in to a place where thick foliage overhung the 
bank, and the bow pulled in and made fast. In getting clear of such a 
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place, the anchor was thrown out in mid-stream as far as possible, the 
bow line loosened, and the plane pulled clear of the bank. Usually this 
involved a systematic inspection of the wings for possible damage, and 
particularly to see that no twigs or vines were caught in the pulleys 
carrying the control cables, especially those on the top wings. One 
advantage of the light anchor was that the plane could be manceuvred 
by throwing the anchor some 30 feet, letting it strike bottom, and then 
pulling the plane to it; by repeating this procedure some forty times, 
the plane was once successfully taken, without power or outside assist- 
ance, a distance of nearly a mile down a section of river fairly bristling 
with rocks. To get out of the same place, the engine was throttled down 
to lowest speed and the plane taxied very slowly against the current ; 
as the engine got quite warm during taxi-ing, it was necessary to anchor 
for half an hour when clear of the rocks, before it was safe to attempt a 
take-off on the clear stretch above. About 30 metres of 18-thread 
Manila line was carried for anchoring purposes, and this was changed 
three times in eight months because it went bad so quickly in the warm 
river water. 

Instruments.—These consisted of air-speed meter, gasoline pressure 
gauge, oil pressure gauge, engine-water thermometer, clock, curved 
bubble tube, and compass (G.E. Compass). So much trouble was 
experienced with the long tachometer drive that the tachometer was 
finally removed from the plane to save bother and weight. The wind 
shield was removed, with a slight increase of speed and ease of take-off. 
The seat cushions, even, were discarded to save weight. 

It was necessary to inspect the Venturi or vacuum tube on the wing 
strut daily, for it was almost certain to be made the temporary home of a 
spider. Unless the insect was poked out, the air-speed meter was sure 
to register zero. This happens in the States occasionally, but in the 
tropics it is a daily occurrence. 

Air-pump Troubles.—An air-pressure system for gasoline feed is 
far from desirable ; however, it was the system furnished with the plane, 
and it was necessary to make the best of it. It may be noted that the only 
mechanical trouble with either of the two engines used, was that due to 
the air pumps. First, while in flight, the pressure suddenly rose from 
5 to 8 lbs., and the tank came within one of bursting before the pump 
was shut off ; the top of the tank bulged so badly that the filler head came 
clear up through the veneer top of the hull. On landing, a safety valve 
was secured from extra parts, and tapped into the filler cap ; set at 5 Ibs., 
this made high pressure in the tank impossible. This safety valve should 
have been added by the plane manufacturers ; the regulating valve on 
the pump itself is not enough. 

This was the most serious trouble due to air pump ; on three occasions 
afterward the pump failed to function at all. Each time it was found 
that the pin holding the drive gear to the pump shaft had sheared. The 
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pin was renewed at the first opportunity, the hand pump being used while 
flying in the meantime, sometimes for an hour, until a landing could be 
made. 

In this Curtiss pump, the closed end of the cylinder points downward, 
and there is a supplementary piston in the end of the cylinder working 
against a spring ; this supplementary piston comes into play when the 
pressure exceeds a certain amount. A small hole in the cylinder cover 
was supposed to permit breathing action, but this was sometimes pre- 
vented by the heavy oil which leaked by the supplementary piston. A 
hole considerably larger, or of 4 inch diameter, was drilled in the 
cylinder cover or head, and the pump trouble ceased from that time on. 

Propellers—Two oak propellers were furnished by the Curtiss 
Company. Both proved satisfactory. A walnut propeller furnished by 
another company was tried, but was found to have too great pitch. A 
duralumin propeller made by Curtiss was furnished, but was found to 
be somewhat out of track. Efforts were unsuccessful to straighten it at 
Manaos, and shimming it at the hub was not satisfactory. The propeller 
was used for three flights, and was found to be very efficient, pulling the 
plane off the water much quicker than an oak propeller. However, the 
engine vibrated so badly with the metal propeller that the oak ones were 
used after leaving Manaos. 

Radiator.—This was made especially for the tropics by the Curtiss 
Company, with the idea of providing 25 per cent. more radiating capacity 
than the one regularly provided with the ‘‘ Sea-Gull.” It was reported 
on test to keep the engine 20° cooler. The radiator was built by Curtiss 
from drawn copper tubes manufactured by the Winchester Arms Com- 
pany. These tubes were of circular cross section with hexagonal ends. 
It is possible to draw a defective tube by heating both ends until the 
solder loosens, and replace it with anew tube. The regular size radiator 
case was used. It was unnecessary to do any repair word on the radiator ; 
a small leak developed at the top, but it practically closed itself, and the 
daily loss was so small as to be almost negligible. The leak occurred 
where the radiator is braced to the top wing, and some canvas washers 
served to close off practically all the loss. 

Controls.—The pilot was provided with D. & P. control. Pro- 
vision was made for stick control by the observer; the latter feature 
was occasionally useful when the pilot required for a few minutes the use 
of both hands, or to relieve him for an hour on long flights. The ailerons 
were of the balanced type, and provided on the upper wings only. The 
same control wires were used throughout eight months. Regularly greased 
and inspected, they gave no trouble. 

Pulling out Plane for Drying or Examination.—Whenever the 
chance occurred, the hydroplane was beached to permit the hull to dry. 
Inthe Rio Negro and lower Rio Branco the water was at high stage, but 
on the upper Rio Branco it had begun to drop, and a few spots were 
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found where there was not too great a slope to the bank to haul the plane 
out. Later on the river dropped much more, and sand-bars appeared ; 
it was much easier to beach the plane on these bars. Usually the plane 
was headed tail to the beach ; enough Indians could usually be found to 
push and lift it ashore, though hardly ever did they get the hull com- 
pletely clear of the water. With a falling river it was only a day or two 
before the plane would be entirely out of water. Care was taken to 
remove sharp rocks from the sand or clay bank before beaching the hull. 
On one occasion it was necessary for the two occupants to beach the plane 
alone, because they ran the hull on a submerged rock while taxi-ing 
after making a landing. ‘The plane was taken off at once, before much 
water leaked in, and was headed back to camp, but darkness forced a 
landing short of camp. A landing was made near to a low sand-bar, 
and the plane pulled by power on the bar as far as it would go. Here 
it was necessary for the men to wait several days until fluctuations of 
the river-level allowed them to get at the bottom and make temporary 
repairs, which consisted of replacing two strips of planking on the outside 
and applying marine glue outside and inside the hull. On a previous 
occasion it was necessary to replace three triangular pieces of outside 
planking which proved to be soft. These pieces were of veneer, and were 
originally fitted by workmen for small areas, as being apparently stronger. 
Strips of mahogany were carried in the tail section for repairs, and 
marine glue, canvas, and screws were carried under the seat in the 
cockpit at all times. Once it was necessary to use a piece of gasoline tin 
to complete repairs to the tail. (This piece is still onthe plane.) After 
repairing the plane it was necessary for the men to wait several days more 
until it rained and the river rose high enough to permit them to work the 
hull off by digging around it. Altogether, they were absent eleven days. 

Elevation above Sea.—At Manaos, about 90 feet above the sea, 
there was no difference in take-off, nor was there any difference noted 
up to Boa Esperanga, 250 feet elevation. At Kulekuleima Rocks, 
800 feet above the sea, it seemed that a longer time was required for 
take-off; the plane took off from the latter location eight times. So 
many conditions are changing, however, that it is hard to judge; the 
plane may be taking off with or against a stiff current of the river, the 
atmosphere may be hot or cool, and there may or may not be wind. 
The highest point at which landing was made was above the 4-mile 
caxoeira on the Parima River, where the level is probably in excess of 
1000 feet above the sea. The occupants of the plane were the first 
white men to gaze upon this region, as the formidable 4-mile cafiyon 
had caused the only previous explorers to take the “‘ Aracasa”’ branch 
to the north, rather than the Parima branch to the south, although the 
Parima is by far the larger stream. The expedition following were to 
cut a 5-mile path around this cafiyon, and, carrying their lightest canoes 
overland, embark again above the cafiyon. 
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It may be noted that the last flight of the plane in this region was 
made from the junction of the Aracasa and the main stream. ‘To this 
point, with great labour, 70 gallons of gasoline had been taken by Chas. 
Bull and four Indians, with a lead of about two weeks over the main 
party. Forty gallons were used for a flight to the headwaters of the 
Parima, a distance of 120 miles as the river goes. The plane followed 
the bends going south at an elevation of 6400 feet, but to save gasoline, 
cut the bends coming back. In one place a flight was made directly 
across 30 miles of dense tropical forest, where a forced landing meant 
that the aviators, even if uninjured, would have a long job cutting their 
way to the river. To land in a short clear stretch of river looked often 
possible, but even there the situation was bad, for the river below had 
many high falls and rapids. ‘Tools were carried with which to cut away 
the wings and remove the engine, with the idea of proceeding as far as 
possible in the hull. Whether the hull would have stood the rough 
journey through rapids is uncertain; fortunately, the engine gave no 
trouble whatever, and so it was not necessary to change from air to water 
transportation. On this trip, as on other trips, a complete sketch was 
made of the river and its tributaries, and aerial photographs were made 
of features of importance. These sketches were tied in to positions to 
be determined about every 30 or 40 miles from night observations with 
theodolite, by surveying party in canoes following. 

This stretch of river proved to be the most deserted of all, for the 
entire distance of 120 miles separated the only visible signs of human 
life—Indian Maloccas and clearings—located at the headwaters and at 
the 4-mile cahyon. It was quite impossible to land at the upper Indian 
camp, for the river was too small, being very narrow and crooked ; 
the channel was so small that, unless the plane were directly over it, the 
trees on its banks hid the stream completely from view. In such a region 
one has to fly at times by the general lie of the land and the slope of the 
cahyons, for the stream is lost for minutes at a time. Furthermore, it 
would have been inadvisable to land, for these Indians are at war with 
those below, and are almost certainly hostile to all intruders ; it is likely 
that they would have retreated into the forest during the day, only to 
appear with the earnest intention of messing up the occupants of the 
plane in case the plane stayed over night. Just above this Indian clearing 
and Malocca (large hut), the stream, hardly bigger than a good-sized 
creek, tumbles down a cafiyon a mile in length—a mass of rushing 
water that shows white from one end of the caftyon to the other. Evidently 
this is the end even of canoe travel; from this point it is likely that the 
famous ‘‘ Guahariba ”’ Indian trail leads across the divide to the Orinoco 
headwaters. ‘To this point the main expedition is travelling ; whether 
it will get there, considering the dense forest, the steep hills, the high 
falls and long stretches of rapids, is problematical. To make progress 
in such a region requires a fairly large band of whites and Indians, 
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equipped with ropes to pull canoes through the rapids, and with axes 
and machetes to cut a way along the steep slopes, over which to carry 
the canoe in case the river is quite impossible. It is not known that even 
the native Indians attempt river travel. It is more likely that during 
past decades parties from down river have met Indians from up river, 
both exploring through the woods, and that fights have always ensued. 
At least, the down-river Indians, friendly toward whites, hold the others 
in great dread. 

The plane proceeded for ten minutes beyond the upper Indian camp, 
but there was nothing more to see except the ridges of the dividing 
range, and as the gasoline was half used up it was necessary to head back 
for the ‘‘ Aracasa Junction.” On getting back, the remaining 30 gallons 
of gasoline were put aboard, and two days later the plane was headed 
down river to meet the main party and deliver copies of the sketches of 
the previously unknown Parima. 

On this trip and on the remaining flights which eventually took the 
plane back to Mandos, heavy rains were passed through, and clouds and 
mist sometimes forced the plane down to within 100 feet of the tree-tops. 
In such circumstances it is vitally important not to lose sight of the river, 
for a short distance away its wooded hanks hide it completely, and the 
country then becomes an unbroken sea of forest in whatever direction 
one looks. 

Landing Sites in General—The Amazon near Mandos is so wide 
that a plane may take off in any direction, and the same thing is true of 
the Rio Negro for at least 400 miles above Mandos. The Rio Branco 
is narrower, and landings and take-offs must be made largely up river 
against prevailing winds from the north-east. There is plenty of room, 
however, on the Branco, up to the small town of Boa Vista, for handling 
a hydroplane. Twenty-five miles above here the river forks and loses its 
identity as the Rio Branco. A landing was made in the smaller branch, 
the Tacutu, about 3o miles from the junction, and had it been necessary, 
it is likely that a landing could have been made at least 100 miles higher 
on this branch. 

Vertical aerial photographs were made of the lower section of the 
Tacutu, and the series was continued down to Boa Vista. The other 
and larger branch, the Uraricoera, was used thereafter, as the expedition’s 
progress was to the west up the headwaters of the largest and supposedly 
longest tributary, known to Indian tribes as the Parima. 

In the next 120 miles of the Uraricoera many rocks appeared, but 
still there were frequent landing-places, and it was found possible to 
handle the plane with full load of gasoline from the river opposite the 
two-house settlement of Boa Esperanga. At Boa Esperanga the river 
divides around an island known as Maraca—about 50 miles long and 30 
miles wide. Both channels were followed at different times, and on the 
south furo, as it is called, no landing-places at all could be seen. Rocks 
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filled the channels between countless islands. The north furo, or Santa 
Rosa Furo, was better, and a landing was made near the western end. 
The take-off was with such a narrow margin of safety that it was never 
repeated at this point. 

From the head of Maraca Island, some 40 miles west, the main river 
was found to be divided into many narrow channels by islands, and these 
channels were thickly spotted with rocks over which the water poured 
in white foaming masses. At one place a series of three falls (Purumame 
Falls) had a total drop of go feet. The canoes of the expedition, following 
later, were from eight to sixteen days passing this 40-mile stretch, de- 
pending on cargo carried and stage of water. A rise of 6 feet, which 
occurs after a few days of rain, makes progress doubly difficult. In the 
true rainy season, from May to August, the river rises from 15 to 20 feet, 
and progress against it is quite impossible ; even though many of the 
caxoeiras are buried deep beneath the waters, the current is too strong 
to work against. Also, it is then practically impossible to find a camping- 
place anywhere along the banks, for the river penetrates the forest, and 
canoes cannot be worked through the dense foliage to higher spots that 
may be back at a distance from the stream. For these reasons, certain 
tribes living on tributaries of the Uraricoera, in making their yearly 
voyage down stream for the purpose of trading at Boa Esperanga, choose 
the month of February, when the water is the lowest. Altogether, the 
Uraricoera bears the reputation in South America of being one of the 
most difficult rivers to travel on. Up to the time of the Rice Expedition, 
one Brazilian had gone about halfway up it, and two Germans had 
gone as far as the Parima Junction, finally taking the Aracasa Fork as 
being easier. It is perhaps interesting to give the impressions of the 
aeroplane observer, in his report to Dr. Rice on the first flight over this 
region : 

“ Having filled with gasoline and oil the night before (November 3, 
1924), we left Boa Esperanga at daybreak and flew up the southern channel 
(Maraca furo), getting an altitude of 5400 feet (nearly the maximum 
that is possible with the hydroplane with full load of gas). The river 
under us became very wide, some 4 miles, and was divided by islands 
into so many very small streams that landing-places were non-existent. 
The last outpost to the west of the open cattle-grazing country, over which 
roam thousands of half-wild cattle, was now behind us. The landscape 
changed from open campos to dense tropical forest, and from our eleva- 
tion the palms below, scattered through the forest, looked like hundreds of 
star-fish at the bottom of an ocean, their lighter green bringing them out 
in strong contrast against the darker green of the jungle. Before us 
at this time (6.30 a.m.) the streams or waterways over a tremendous 
expanse of country were indicated by a thin white vapour that hung at 
perhaps rooo feet or less. Three-quarters of an hour later this vapour 
was burned off by the hot sun, but for a time it enabled us to get the 
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compass bearings of the general directions of streams and to note them 
on our sketch. 

‘* A tail wind swept us along rapidly—how rapidly we had no way of 
judging until our returntrip. Except for the spirals, blankets, and clouds 
of mist-like emanations ascending from numerous hidden streams of 
water, there was nothing in sight but the sombre, seemingly endless 
forest, premonitory in its silence and vastness. 

‘* We passed in half an hour the end of a large island, formed by the 
south furo, over which we had just passed, and a northern furo; ahead 
of us was the full flow of the main river, and we flew in an almost westerly 
direction for half an hour more. The stream was still divided by jagged- 
edged islands and outcropping rock ; in the narrow channels, caxoeira 
appeared under us, marked by boiling, foaming masses of white 
water. 

‘“* We had agreed to go only an hour, because of the high wind behind 
us, but ahead appeared a sharp elbow in the river, where its course was 
at right angles for a few miles. So we flew for five minutes more, and 
sketched to this point, which proved to offer a chance for landing, and 
apparently a good place to make a cache of gasoline. Turning, we made 
slow progress against the wind, and were forced immediately to drop 
down to 1000 feet in order to ensure that our gas supply would hold out 
for the return trip. Reaching the head of the island, we took the northern 
channel, and found landing conditions on this fork much better, although 
the river-bed was badly broken in half a dozen places. After a total of 
three hours and ten minutes’ flying, we saw the first sign of human life— 
a hut on the bank about 5 miles above Boa Esperanga. We landed and 
measured out gasoline, and found we had 6 gallons left. After making 
some Graflex pictures of the natives, we flew on to Boa Esperanga, 
completing our sketching as we went. In this country no one lives, not 
even Indians, it is said ; we saw no huts, no clearings, and no signs of 
man or canoes.” 

Just below the right-angle elbow in the river, above noted, is a rocky 
point, opposite which are several islands of granite, washed bare yearly 
of all vegetation by the flood waters that pour over them. The place is 
known as Kulekuleima by the Indians ; above it the river becomes free 
from islands and from rocks to some extent, and in the next 125 miles 
there proved to be nine places large enough to take off from, from observa- 
tion from above. The difficulty with some of these places is that a stretch 
of rock-free water ended at a bend in the river; at two places where 
take-offs were made this bend had an angle of 90°. The very high 
forest, growing right to the banks, makes it impossible to get off over the 
trees, and the plane must be banked, at low elevation, to follow the 
channel. In these narrow channels, between heavily and highly wooded 
banks, there is very little wind, and the air at mid-day is very hot, making 
climbing difficult. By following the channel for perhaps a mile the 
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elevation of the tree-tops is reached, and here the air proves to be very 
rough and ‘“‘ bumpy,” except in early morning or late afternoon. In the 
entire basin of the Rio Branco the wind was almost always from the 
north-east. At a mile elevation the velocity varied from 15 to 45 miles 
an hour. There were days when the velocity must have been much 
higher, but no flying was then attempted. 

Altitude gained by Plane.—With full load of gasoline and equip- 
ment it was possible to get to 6000 feet in a little over half an hour, and most 
of the photographic work was done from this altitude. On one occasion, 
with a half-tank of gas, photographs were made from 8400 feet, and the 
plane could have been pushed higher as the gasoline load lightened. 
When flights were made at the higher elevations with the wind, it was 
always necessary to drop to less than 1000 feet in order to make the return 
trip with the gasoline remaining. On several occasions the plane re- 
turned with 5 or 4 gallons only remaining, and once the engine stopped 
from lack of gasoline directly over the landing-place. 

Distribution of Fuel.—Coming up from Mandaos, the plane used a 
small river steamer as a base. Flights were made ahead 75 miles, and 
the plane was anchored beside the steamer at night. Sketch-maps and 
photographs were made on these flights. The steamer left gasoline and 
oil at several points to provide for the plane flying back. When the 
head of steamer navigation was reached, it was necessary to send gasoline 
and oil ahead to small settlements by light-draught launches. Later 
the launches were stopped by rocks and rapids ; the supplies then went 
forward by canoe entirely to locations designated as landing-sites on the 
sketch-maps prepared by the man in the plane. Finally, the canoe 
progress became so slow that the plane made a last reconnaissance trip 
ahead, and was then forced to wait for nearly two weeks until the limited 
supply (70 gallons) on hand could be pushed ahead 125 miles, and until 
35 gallons could be brought from Purumame Falls to Kulekuleima Rocks 
to fill the then empty tank. 

Up to the time that canoes were used there was little trouble from loss 
of gasoline by leakage. The rough handling in the rapids, or caxoeiras, 
and frequent unloading, caused the cans to leak, and often the cans would 
be found to be less than half full when opened up river. 

Water Conditions.—For the radiator there was no trouble in getting 
plenty of clean water, free from sand. In fact, the river water was always 
clean enough to drink, though often containing considerable vegetable 
matter in suspension. The Rio Negro water, in masses, is black in 
colour, and the Rio Branco light brown. In making landings on the 
mirror surface of the black Rio Negro water, it was sometimes necessary 
to land in the wake of the supply steamer, as otherwise it was very difficult 
to determine the level of the water. 

While the densely wooded banks, with high trees, made take-offs 
difficult on narrow streams, this feature helped where the river channel 
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was cross wind, for there was usually little breeze below the tree-tops 
where the width of the channel was small. 

Sometimes, when the current exceeded 3 knots, it was difficult to 
hold the plane at anchor, and when the supply boat was near a much 
heavier anchor was dropped. The problem of approaching the plane 
in a swift current was considerable, and in one instance a heavy canoe 
was capsized while trying to get an anchor line aboard. The men clung 
to the plane, but the canoe was swept under the bow and disappeared 
entirely, never being recovered. Several men, by very energetic paddling, 
managed to work against the current up to the tail of the plane in another 
canoe and took the first crew and the crew of the plane ashore, two at a 
time. 

There are many small stretches of water on these rivers where a 
hydroplane may be landed without injury, but where there would not be 
room to take off again. A new landing-place must be studied carefully 
from the air, particularly for ripples that indicate rocks just below the 
surface. In landing, the anchor must be kept ready to throw out quickly, 
if the plane is near the wooded bank or above rapids. In one case the 
plane after landing was worked down stream to an island, through 
scattered rocks, some of which were just below the surface, by alternately 
throwing the light anchor some 3o feet and pulling the plane to one side. 
The plane would then drift until it was necessary to avoid other rocks 
by the same process. It is particularly necessary to watch while drifting, 
that a wing does not get caught by some projecting branch ; in such case 
the nose of the plane turns in to the bank, the hull is broadside to the 
current, and there is a tremendous pull at the point where it is caught. 

The presence of large buzzards at an elevation of 1000 feet or less 
made it desirable to keep a very close watch, particularly on take-offs, 
for these large birds are liable to fly in any direction. It was sometimes 
advisable to reduce throttle and dive the plane to avoid hitting them. 
Other birds, such as the brilliantly coloured macaws, would strike a bee- 
line course when alarmed by the noise of the plane, and would hold this 
course regardless. Birds were seen at elevations of 3000 feet, but in 
general they flew over the rivers and forests at less than 1000 feet. 

Needless to say, in a pusher plane, the occupants must be very careful 
that there is nothing loose that may blow back into the propeller. 

Ants and other Insects——Where the plane is nosed in to a bank 
to avoid swift currents, ants pour aboard by the hundreds wherever 
contact is made with foliage. Although ants caused much trouble 
ashore by eating clothes and shoes, the fabric of the plane did not meet 
their taste; there was no sign of damage from these insects. The 
termite, or wood borer, would be a bad insect to have aboard, but for- 
tunately he does not travel along the twigs and leaves as do the ants ; 
furthermore, he likes to work in the dark, and is less likely to do damage 
to a hull that is outdoors than to one that is inside a building. The plane, 
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even if moored in midstream, often was covered with spider-webs over- 
night, and there was almost sure to be a spider lodged in the venturi 
tube of the air-speed meter. 

Photographic Work.—The vertical camera could not be arranged 
inside the cock-pit ; there was no room without complete overhaul of 
the control system. Furthermore, the scheme of fitting a large circular 
aluminium casting into the hull did not seem good, as it would have 
weakened it greatly. A frame, therefore, was made up to fit on the 
starboard side of the hull forward of the wing. This frame held the 
standard Fairchild mount, which allows the camera to be turned or levelled 
during flight. Some trouble was expected from air currents disturbing 
the camera, but in this comparatively low-speed plane, with heavy hull, 
the suspension proved rigid enough to hold the camera steady. Exposures 
were made at ;1; and ; second. 

The hydroplane was found to be very good to make oblique exposures 
from. With the Fairchild 20-inch (Model K-6) camera, exposures could 
be made directly ahead, over the bow, or from either side, without the 
aid of asuspension. The plane was very steady, and a comparatively low 
shutter speed could be used when desirable. One thing was poorly 
arranged in the cockpit: that was the magneto switch, located on the 
right-hand side of the compartment, away from the pilot. The observer 
accidentally hit this with the oblique camera one day, and the engine 
ceased firing, but fortunately he realized what he had done and kicked 
the switch back again within a few seconds. 

Sketching from Hydroplane.—Traverses were carried out in prac- 
tically the same manner as those made from the boats or canoes of the 
expedition. The hydroplane had the advantages of more nearly constant 
speed, of being able to cut corners, and of seeing both banks of the river 
and both sides of islands in the river. With boats, the river-flow is 
measured at intervals, and the rate of progress is the boat rate less the 
current rate. Where the river narrows, the current rate rises, but there 
is no time to stop to measure it. Consequently, with boat traverses, the 
details are drawn out where the current is swift and compressed where 
the water is still. In sketching with the hydroplane, flights were made 
as soon after daybreak as possible, before a wind sprang up. The 
traverse was checked on the return flight always, and if wind existed, it 
could be calculated and the sketch corrected. 

The hydroplane had the further advantage that very long shots could 
be made. From 5000 feet it was possible to see 10 to 20 miles ahead and 
behind, and to get the bearings of distant bends of the river, large islands 
in the river, or other features that could be positively identified when the 
plane finally got over them and notation of time was made. The pilot 
swung the plane until the parallel strips of the top of the hull pointed to 
the required bend or island. The observer read the compass, after 
allowing it time to settle, and laid off the bearing on his board with a 
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protractor. Then the plane was swung until a bearing could be obtained 
over the tail. As the plane then swung on straight-line course up river, 
the angles were laid off to correspond, and the time was noted as the 
lower and upper ends of islands were passed ; these were located at once 
on the sketch, allowing a nautical mile per minute per division of scale 
selected. The width of river and islands, and the shape, were filled in 
on the sketch by the observer, but he was in a much better position to 
judge the relative proportions than the personnel in the boats or canoes. 
The canoe party measured the width of the river from time to time by 
theodolite, and such information was available the same day to the 
hydroplane crew. With wide stretches it was possible to get a measure 
by flying the plane from bank to bank and noting the number of minutes 
and seconds taken to cross. There are long stretches of the Rio Negro, 
filled with large islands, that are 15 to 25 miles across, and on the upper 
Rio Uraricoera there is a stretch, island filled, that is 5 miles across. 
A canoe party can only guess the width and shape of the river as it passes 
up one of the many narrow channels, for there is no time to stop for an 
extended survey. The hydroplane gets a fairly correct idea in a few 
minutes of the same region. 

The Aerial Camera records faithfully all details of the river and 
islands, but at 6000 feet such a small area is covered that it takes a tre- 
mendous amount of film to cover a large territory thoroughly. For this 
reason film was saved for the more important spots, and sketching was 
relied on for the remainder. 

At intervals of about 30 miles the canoe party made night observations 
and calculated the latitude and longitude. The sketches were oriented 
and compressed or stretched as necessary to fit these calculated positions. 
The sketches from the hydroplane proved to fit the skeleton map of 
latitudes and longitudes remarkably well, and were especially close in 
direction, showing that the hydroplane compass was dependable. It 
was necessary to compress the sketches, usually from 5 to 10 per cent., 
in fitting them to the determined positions of latitude and longitude ; 
it was necessary to change the direction but very little—less than 5°. 

There is no question that sketching strange rivers from an airplane is 
much faster, is more accurate, and gives more detail than the same work 
done from boats, especially where there is considerable island formation. 
Aerial photographs give a still greater degree of accuracy, and it is desir- 
able that a plane be capable of climbing to a high altitude, in order that 
as great an area as possible may be covered in each photograph of a 
series. This economizes both in film and in flying time. A plane should 
do this work at 15,000 feet at least. Next it is desirable that a short- 
focus lens be used in the camera, that a large angle of view may be 
covered. On standard film, giving 115 negatives per roll, each 7 xX 9 
inches, a 12-inch lens is commonly used, but the Series IIb Tessar, 
F/6.3, of 10-inch focus, will cover the same size film perfectly. It is 
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possible, at a small sacrifice in definition and covering power, to use 
lenses of 8-inch focal length, or even 7 inches. The illumination falls 
off appreciably at the edges of the negatives with lenses of less than 
10-inch focus. 

It is probable that a plane of the Douglas-Davis type, fitted with 
metal pontoons, will be as satisfactory as any. A plane for work in 
exploration should have a gasoline capacity of at least seven hours, and 
perhaps ten hours. It should be able to get off the water quickly with its 
load ; a large wing area is desirable at a sacrifice of speed. ‘There are 
few opportunities for landing except on the rivers, and pontoons only 
should be fitted. A Liberty motor, with Delco ignition, is desirable ; 
with a 12-volt system, the same battery may be used for camera operation. 
The gasoline system should not be of the air-pressure type; the gas 
supply should be pumped from the tanks by either syphon or gear pump. 
There should be an auxiliary hand pump for the observer to operate in 
case of failure of the engine-operated pump. It is desirable that a small 
emergency gasoline supply tank be located in the upper wing. The 
seats should be designed to allow the crew to wear parachutes. It is 
likely that a compass of the earth inductor type will permit greater 
accuracy in making sketch-maps. 

Provision should be made for mounting the camera inside the fuselage. 
A vertical view-finder, calibrated, should be provided for. The wings 
should be painted with aluminium dope to resist the sun’s rays. Wood- 
work should have best protective varnish ; wires should be well greased. 
Altimeter should be provided with a correction chart. A turn indicator 
should be part of the instrument equipment. A metal propeller should 
be furnished on the plane, and the design of it should permit quick 
climbing rather than high speed. The radiator should be extra large to 
ensure cooling when take-offs are necessary in the middle of the day or 
afternoon. Shutters should be provided for use at high altitude. Com- 
plete tool kit should be provided. Anchor and line should be part of 
equipment. Light-weight covers should be provided to completely 
cover the cockpits while the plane is moored. It is advisable to have 
four fittings for securing lines: one at bow, one at tail, and one at each 
end of lower wing, forward edge. Funnel and chamois strainer are 
necessary equipment. Oil-tank cap should be of ample diameter ; oil 
tank capacity sufficient for ten hours’ flying. Double stick control 
should be provided. 

Future Work.—Some consideration has been given to making use 
of such a high-powered plane on a future expedition in this region, 
possibly two years from now. Tentative plans are to send a launch 
with aeroplane supplies up the Rio Negro, leaving gasoline and other 
materials at designated settlements, the latitude and longitude of which 
have been determined on previous Rice Expeditions. Another launch 
with supplies would be sent up the Rio Branco. Starting from a 
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settlement on the Rio Negro, the plane would fly across to the Rio Branco, 
following and sketching in the courses of the nearest rivers that feed into 
these two larger streams ; coming out on the Branco, the plane would 
be headed up or down river to the nearest settlement, where gas would 
be available. The plane would then move up river, fill tanks, and fly 
back to the Negro, again following the nearest watercourses, and making 
for the nearest settlement on the Negro. In this way, in a few weeks, - 
assuming no motor trouble, the system of waterways of the huge area 
between these two great rivers would be mapped with reasonable accuracy. 
At the present time almost nothing is known of this waterway system ; 
no two maps show these tributaries alike for direction or length, for the 
reason that geographers must guess, or work from meagre information 
furnished by Indians or by parties gathering balata, rubber, or nuts. 
With accurate information available, it may be possible for parties to 
work from one waterway to another. In fact, some of these are likely 
to be joined together by canals, as the Rio Negro and the Orinoco are 
joined by the Casiquaire Canal. 

With a high-altitude plane and a wide-angle camera, the survey 
could be carried out photographically with greater accuracy than by 
sketching ; with automatically driven camera, the sketching could be 
carried out at the same time by the observer, to ensure results in case of 
possible loss of photographic record (as might happen should large masses 
of clouds form between the plane and the ground). In case of motor 
trouble, there is a fair chance of making a landing in some waterway, 
when the crew of the plane would have to work their way to civilization 
as best they could. A large plane could carry sufficient firearms, pro- 
visions, etc., to give the flyers a reasonable chance for escape from the 
forest. 

With wireless equipment on both launches, departure of plane would 
be given, and failure of plane to arrive on time would be communicated 
back. Knowing the tributary followed from one river, and the probable 
stream followed to the other, relief parties could start out immediately 
from both ends, which would increase the chances of the aviators. A few 
rockets, to be used nights at a certain designated hour, by both aviators 
and relief parties, would perhaps be worth using. 

While motors are now very reliable, there is always a chance of 
trouble, and every precaution should be taken to ensure reliable operation, 
for a forced landing on any of the many flights that would have to be 
made, would be considered by those acquainted with the Amazonian 
forest a very serious situation for the flyers, even though the plane be 
landed on a waterway without damage. If not over a waterway, para- 
chuting would be advisable before the plane crashed in the massive trees 
of the forest ; the only hope of the flyers would then be to find the wreck 
of their craft, and secure food. With machete and compass, they could 
perhaps cut their way to the nearest river, build a raft, and escape. A 
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broken arm or leg would mean certain death, of course. These are 
chances that people who venture over this region must take, and no 
expense would be spared to give them as reliable an aircraft as may be 
had at the present day. 


THE CAPTAIN SCOTT POLAR RESEARCH 
INSTITUTE 


HE inauguration of the Institute for Polar Research in memory of 

the late Capt. Scott took place in Cambridge on May 22 last, 

and now that it formally enters upon its career it seems proper that a 

full statement of its history and aims should be published for the informa- 

tion of those who may wish to use its facilities or who are ready to assist 
in its aims. 

The germ of the idea may be said to have been born in 1913, when 
certain of the scientific members of Scott’s last expedition sat down 
to prepare their reports and found considerable difficulty in obtaining 
the scientific reports of previous expeditions. It grew to large propor- 
tions when, in 1919, the member in charge of the report on the maps and 
surveys found that without access to the original records he could form 
no judgment of the value of earlier work. After diligent inquiry he 
obtained some of the field note-books of a former expedition, but 
found that the usual fate of such things in the past had been to be relegated 
to the lumber room of the original owner or dispersed as souvenirs to 
friends and relatives. In examining the few original journals which 
were obtained he and others engaged on the reports made the sobering 
discovery that observations which they had fondly considered were 
originated by them were often enough noted in detail many years before, 
but, not being published, had been unknown and inaccessible. 

It was therefore with considerable enthusiasm that two or three of 
those engaged on the work at Cambridge approached various people 
with the suggestion that something should be done to preserve for the 
future whatever records were obtainable. They met with encouragement 
from all those who knew the real state of affairs, especially from the 
authorities of the Royal Geographical Society, who recognized that the 
Society, while remaining the inspiration and general guide of British 
polar exploration, could not undertake the specialized study of technical 
and literary records, and the direction of research, which was the central 
idea of the scheme proposed. 

This encouragement and an introduction from Sir Arthur Shipley 
enabled the promoters to approach the Trustees of the “‘ Scott Memorial 
Fund,” which was established in 1913, and of which £10,000 had been 
allotted ‘“‘in aid of polar research.” At that time the trustees were 
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Sir J. J. Thomson, as President of the Royal Society, Sir Francis Young- 
husband, as President of the Royal Geographical Society, and the Lord 
Mayor of London. They very kindly received a deputation of one of the 
promoters, and not only indicated their general approval of the scheme 
but gave a grant of money to enable a beginning to be made in the 
collection of material. They also wrote to the University of Cambridge 
promising a sum of £6000 under certain conditions in the future. 

With this help the Institute came into being, but as it had no money 
except a small capital sum its work was not advertised in any way, and 
consisted of collecting by gift and occasional purchase the nucleus 
of the material required. The grant was exhausted by 1925, and a 
further appeal was then made to the Trustees. Sir Charles Sherrington, 
Lord Ronaldshay, and the Lord Mayor heard the appeal with interest, 
and decided to hand over the balance of the whole fund (nearly £12,000) 
to the University of Cambridge for the foundation and maintenance of 
the Polar Research Institute. The only condition attached to the gift 
was that £6000 of the sum should be set aside to provide a suitable 
memorial building for the institute, to be erected within ten years. The 
generous offer of the Trustees was formally accepted by the Senate of 
the University, and in January of this year it proceeded to appoint a 
Committee of Management. The Committee, consisting of Dr. A. C. 
Seward (Chairman), Dr. H. R. Mill (representing the R.G.S.), Mr. R. E. 
Priestley, Mr. J. M. Wordie, and Mr. Frank Debenham, appointed the 
latter as first Director of the Institute. 

Such is a brief outline of the history of the Institute, and we must now 
consider its aims. Polar research is a wide and indefinite title, and though 
it was chosen for that very reason it is important that its meaning as 
interpreted by the Committee of Management should be clearly 
understood. 

It will be conceded at once that polar research is not confined to the 
men who actually visit the polar regions. For every one such there are 
in this country alone many whose interest in those regions is just as 
keen, whose knowledge is in many ways just as deep, and whose services 
to polar research may be just as notable and lasting though perhaps less 
public. It is, in fact, the duty of all those fortunate enough to have taken 
part in a polar expedition to realize that their opportunity is often but the 
outcome of the thoughts and plans of hundreds who have, however in- 
directly, sent them there, and whose assistance is the real basis of all polar 
research. The author of ‘ The Siege of the South Pole’ is one such: 
his services to polar work are already beyond assessment, and the fact 
that he is on the Institute Committee is an earnest for its close touch 
with all recent polar work. There are many others of equal zeal if less 
talent. For instance, the most complete press record of all recent ex- 
peditions of which the writer knows has been the result of years of com- 
pilation by a lady in the north of England, whose knowledge of the facts 


THE CAPTAIN SCOTT POLAR RESEARCH INSTITUTE 45 


must now be as complete as are her records. There is a country rector 
in the west of England whose hobby for years has been the study of the 
Antarctic continent and its problems. To such as these the Institute 
will make a strong appeal, and from them it will in turn derive much 
support. 

Granting then that there is in all sections of society much interest 
in the polar regions and eagerness to assist in polar research, we must 
consider how best the Institute may lend itself to the end in view. 

Obviously its first duty must be to collect a library which shall be 
as complete as possible on its special subject. As far as the published 
narratives of former expeditions are concerned this is a comparatively 
simple matter, and the library already possesses some 300 volumes of 
that kind. More difficult to collect are the numerous pamphlets and 
papers relating to the polar regions which have appeared in the past 
and are not widely distributed. For these the Institute must trust to 
the generosity of those who possess them. The published scientific 
reports of expeditions are in general not inaccessible, and many will be 
obtained by exchange, the Publications Committee of the Mansion 
House Fund having, at the instance of their Secretary, Colonel H. G. 
Lyons, given the remainders of all the Physical Reports of the Zerra 
Nova expedition to the Institute for this and other purposes. Most 
valuable of all, and most difficult to obtain, are the manuscript journals, 
scientific or personal, of members of expeditions. The most fragmentary 
journal of the humblest of eye-witnesses has a value in the eyes of the 
historian or the scientist who may be correlating facts or data in 
the future, and it is earnestly hoped that the present possessors of such 
manuscripts will realize that the Institute is the natural place for them, 
whether it be on loan or as a permanent gift. 

A second duty will be to collect samples of what may be summarily 
called polar gear, that is to say, any technical gear which has a special 
polar form, ranging from the humblest of cooking utensils to theodolites 
specially designed for polar surveying. A mere museum of such things 
would be of general interest, but is not in itself sufficient, and must be 
accompanied by a suitable card index giving the details of material, 
maker, performance, etc., of the article in question. The subject of the 
form of sledges, for instance, is one which will never fail to raise fierce 
argument amongst polar men, and will remain a subject of great import- 
ance to the intending traveller for a long time to come, notwithstanding 
the successful entry of the airman into the problem of polar transport. 
The same may be said to a varying extent of a series of other articles, 
such as dog-harness, polar clothing, food rations, ship’s gear. In general 
each expedition improves on the methods and applianees of its 
predecessors, but the improvement will be very much quickened if the 
organizers can examine those which have been tried before and found 
wanting, and if this ‘‘ museum” does nothing more than show what not 


— 


46 THE CAPTAIN SCOTT POLAR RESEARCH INSTITUTE 


to take it will have been of value. Naturally a great many things in 
the museum section will be of historic rather than of practical interest, 
such as the last of the china ware used in the 4/er/ in 1875 and recently 
presented to the Institute by Mrs. Knel (Lady Markham). 

The pictorial side of polar exploration is one which needs careful 
attention, and which will ultimately swell to large proportions. Every 
expedition returns with a very large number of negatives, of which a few 
are reproduced with their publications. Of the remainder there are 
usually a fair proportion which are of little apparent value in the eyes 
of the owner, but which for comparative purposes may prove later to be 
indispensable: this applies with peculiar force to topographic photo- 
graphs. One may mention as an example a photograph taken in 1903 
of the junction of the Ross Barrier with the land, which as a photograph 
was a failure and was almost cast aside, but which in comparison with 
another one taken nine years later gave a direct measurement of the 
movement of the ice-mass in the interval. 

The more artistic side will carry a wide appeal to the casual visitor, 
and it is hoped to gradually acquire a collection of portraits of prominent 
men in polar work and representative work of the chief artists who have 
accompanied expeditions. Thanks to the generosity of a number of 
people this aspect of the collection is already well begun. Most worthy 
of remark for their interest are a set of six water-colour drawings of the 
1851 (Austin) Franklin Search Expedition, painted by Dean Markham, 
evidently at the instance of his son Clements, who was a member of the 
expedition. These with other prints and pictures were recently pre- 
sented by Dr. F. H. H. Guillemard. Of photographs there should 
ultimately be a comprehensive collection, the foundations of which have 
already been nobly laid by Mr. H. G. Ponting, who has presented 130 
enlargements of his pictures taken with Scott’s last expedition. 

The collections of photographs and maps will doubtless soon give the 
committee much food for thought in deciding how best to arrange them 
for safe keeping and ready reference. 

These are the main lines upon which it is proposed to collect material, 
and the committee hope that those who are in sympathy with the aims 
of the Institute will assist with gifts of books or articles or with information 
relating to them. 

The next thing is to house the collections so that they may be properly 
cared for and be available for inspection and reference, and the 
question of accommodation introduces another important activity which 
is an integral part of the general plans for the Institute. 

Polar expeditions are notoriously short of money. Whether this is 
due to inherent defects in the polar type of mind or to a lack of pecuniary 
foresight, it is a fact that most leaders return without a credit balance 
at all. Such a state of affairs affects polar research in a most vital way, 
for the first item of expenditure to be cut down is the working up and 
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publication of the scientific results of the work done. It is to be hoped 
that in time there will be a special fund for such a purpose, but in the 
meantime the Institute hopes to lend its assistance in two ways. One 
of them has already been referred to, in its function as a repository for 
manuscript records, so that at least there need be no dispersal of the 
work done. The other way is by providing research rooms and general 
facilities, including a comprehensive library, situated in a suitable 
atmosphere for such work. 

‘It is for that reason that the Institute is founded at a university, 
where there is easy access to laboratories for the specialists, where there 
are leading men in science available for consultation, and where assistance 
to research is a matter of everyday practice. The committee regard this 
as a very essential function of the Institute, and the provision of research 
rooms in the building to be erected is an important part of the scheme. 

Plans for the building are naturally not very far advanced as yet, 
but it will be seen from the foregoing that it must include a library and 
map room, a manuscript room, a museum of polar gear, and a set of 
research rooms. The size and arrangement of these will depend upon 
the ingenuity of the architect in using the sum at his disposal for the 
dual purpose of a building which shall be a noble memorial to a great 
explorer and at the same time a thoroughly practical centre for work. 
The University will do its part by providing a site, and it remains for 
the supporters of the Institute to do their part by providing the money. 
For it will be realized by those who have anything to do with post-war 
building that the sum at present available (£6000) is insufficient for the 
purpose. If it is to be worthy of its name in appearance its cost will be 
more like £10,000, and there should be a maintenance fund of some- 
thing like £10,000 in addition, if the plans are to be carried out efficiently. 
The committee therefore require another £8000 to £10,000 before they 
can put their plans into practice as a whole. 

It has been calculated that since the beginning of this century some- 
thing like £400,000 has been spent on Antarctic exploration alone, and 
it has produced splendid geographical and scientific results. But it can 
be safely said that those results would have been far more accessible to 
the world in general had there been an Institute in existence, and there 
would probably have been a great saving in expense as well. One may 
be permitted to quote as an example the facts with regard to polar ships. 
At the beginning of that period the Discovery was specially built for polar 
work at a cost of something like £50,000. At the end of that expedition 
she was sold at a loss and never again used for her real purpose till 1924, 
when her reconditioning cost a very large sum. In the meantime 
Shackleton, Scott, and Mawson were severally forced to buy other ships, 
not always suitable, for their expeditions, and to part with them again 
afterwards at a loss, while the Dzscovery was used as a common sealer 
or was lying up developing dry-rot. 
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The same argument applies in minor degree to less bulky articles of 
polar gear than ships, and it should be clear that polar exploration will 
cost less when there is a permanent centre which can preserve gear for 
future use and preserve some continuity between individual expeditions. 
In trusting that the money required for the Institute will be forthcoming, 
the Committee therefore feel that they are proposing sound business 
for future exploration as well as suggesting a very fitting way of honouring 
the name of Capt. Scott in what may be called a practical monument to 
his memory. 

The international character of polar research, and therefore of the 
aims of the Institute, was to have been marked at the ceremony of in- 
auguration by the presence of Dr. Nansen and other explorers from other 
countries. That they were prevented from attending by the industrial 
upset does not alter the fact that the Institute is for the purpose of aiding 
polar research in its widest sense, and invites the cooperation and interest 
of men of all nationalities, and is indeed already in touch by correspond- 
ence with a number of prominent Continental explorers. 

The collections are at present housed in a room in the Sedgwick 
Museum in Cambridge lent by the Professor of Geology. Owing to lack 
of space only a small proportion can be on view, but those interested are 
invited to visit the room at any time. Communications should be 
addressed to The Director, Scott Polar Research Institute, Sedgwick 
Museum, Cambridge. 

F, DEBENHAM, 


DUTCH GEOGRAPHY IN AN ENGLISH TEXT-BOOK 


N the ¥ournal for May 1924 we published a protest from the President 
of the Royal Danish Geographical Society calling attention to the 
inaccurate and derogatory account of Denmark in a British school-book 
which had reached its forty-third edition in 1924, and we took occasion 
to remark that a protest of this kind served a useful purpose in bringing 
home to authors and publishers the importance of due care and accuracy. 
When therefore we were asked whether a critical examination of the 
treatment of Holland in a more important and better-known English 
text-book would be acceptable for the ‘Yourna/, we agreed that it would 
be acceptable in principle, provided that the criticism was conducted in 
good temper. 

We understand that the Society ‘‘ Nederland in den Vreemde ” asked 
the Professor of Dutch History and Institutions in the University of 
London to report to them on the treatment of Dutch history and geography 
in English text-books. In the course of his report, published in 1925, 
the Professor remarked that it would be useful to have the opinion of a 
Dutch geographer on the chapter dealing with Holland in Professor 
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Lyde’s well-known treatise ‘ The Continent of Europe ’ (Macmillan) ; and 
as the result we have received from Dr. Beekman a long criticism, of 
which the essential portions are printed below. 

It will, we hope, be understood by all—and particularly by the author 
of the book in question—that these criticisms are published in no spirit 
of hostility to the book, which has been reprinted several times, and of 
which the second edition here referred to was published in 1924. But 
the fact that it is widely used in Universities and Schools, and clearly 
also serves as a quarry from which material is taken for less ambitious 
text-books, makes the desire of the Netherlands Society to be heard very 
natural. We have therefore acceded to the request of Dr. Beekman 
that he should be allowed to criticize certain statements of fact, and 
comment upon some expressions of opinion, in a chapter which, as he 
thinks, misrepresents his country in several respects. 

In such a matter it is very desirable that there should be an agreed 
statement of criticism and reply, without occasion for controversy. We 
have therefore somewhat re-arranged Dr. Beekman’s notes, and have 
incorporated with them additional information which Dr. Beekman has 
kindly given in response to inquiries on special points. ‘The whole has 
been submitted to Dr. Beekman and to Professor Lyde; and we trust 
that what began as somewhat destructive criticism has grown inte a 
constructive and valuable elucidation of some special points in the 
geography of Holland. 

In order to distinguish between the original comments of Dr. Beekman 
and the explanations which have arisen in subsequent discussion, the 
former are printed in the larger type, the latter in smaller. The sub-titles 
have been inserted by the Editor. 


NOTES BY DR. A. A. BEEKMAN ON THE CHAPTER ON 
HOLLAND IN ‘ THE CONTINENT OF EUROPE’ 


1. Polders and Drainage. 


The author seems to have no very clear idea of the conditions of the 
low western half of the country. ‘‘ To impolder ” he interprets as ‘‘ to 
dyke in and then drain.” Here, however, he confounds two types of 
‘“polders,” namely (1) those which are made by enclosing with a high 
dyke clay grounds which have risen above the ordinary flood-level, and 
which need not be drained artificially ; and (2) those which have been 
made by enclosing bit by bit with very low banks the low fen grounds 
within the common watersheds of dykes or dunes, or by isolating them by 
damming off the ditches, in order to get the atmospheric downpour 
under control—in other words, to be able artificially to remove it. 


This criticism arises in part from a misconception of the meaning of 

“ artificially,” which does not necessarily imply pumping, as Dr. Beekman 

supposed. He writes that polders differ very much in their origin, nature, 
E 
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and use of the soil. Both kinds are intersected by ditches and larger water- 
channels, which serve as temporary reservoirs for the rainfall. The kind 
of polder which has been made by dyking in ground which has risen naturally 
can as a rule get rid of its water in a natural way [but by channels planned and 
dug, and in our sense artificial] by sluices which discharge into the rivers or 
sea at ebb level. Yet the older polders even of this kind, which have been 
sinking for centuries [presumably by thedecay of vegetable content of the soil 
which originally made them rise] must now be pumped. The second kind of 
polder, in Holland and Utrecht, within the large dykes, and separated only 
by low banks (Kaden), lie 1 or 2 metres, and the old lakes even 4 or 5 metres, 
below mean sea-level, and these have always been pumped. The polders 
of the same kind in Friesland, Groningen, and Overijsel do not lie so low, 
and require less pumping. 


It is correct that a large part of the west of the country is below 
mean sea-level, but fortunately it is quite incorrect to say that “the 
surface of the clay in the north-west averages 14 feet below the Amsterdam 
‘zero.’”’ Apparently there is a confusion here with the level of those 
deep-lying polders which were created by the draining of lakes or by the 
removal of a layer of fen (the fen having value as fuel) to a depth of 
3 Or 4 metres, as a rule down to the layer of clay underneath. 


The question of the height of Holland in relation to mean sea-level is a 
little obscure. Such spot heights as are given on the Dutch 1/50,000 map are 
referred to A. P. (Amsterdam Peil or zero), which is said to be the former level 
of normal high water at Amsterdam. But spot heights are absent from great 
areas of the map, especially in the polder lands. The Admiralty Tide Tables 
show how very varied is the range of tides in Dutch ports, and it seems likely 
that mean sea-level is so much affected by local conditions that its determination 
on the Dutch coast would not produce a datum comparable with the mean 
sea-level to which European surveys in general are referred. 

On this Dr. Beekman writes: ‘‘ It may be said that A.P. (or N.A.P., ze. 
A.P. here and there amended) indicates very roughly at the same time the 
mean level of the surrounding sea. In Zeeland this definition probably differs 
little from actual fact. Inthe north-east (Lauwers Zee and Dollart) the average 
ebbs go much lower below A.P. than the floods rise above it.”’ 

The figure 14 feet below A.P. given by Professor Lyde was adopted from 
the LEucyclopedia Britannica. In amplification of his original note Dr. 
Beekman writes: ‘“ It is impossible to give any one figure for the level of the 
clay lands. The dyking of newly risen lands is usually done when they have 
risen a little (40 to 50 cm.) above the average flood. But afterwards they sink 
through the general lowering of the soil. In Zeeland the clay grounds of the 
last century lie about A.P. to A.P. + 2m. In older polders, however, they 
are as low as A.P.— 1 m. But the soil of the “ droogmakerijen ” (drained 
lakes or peat holes) in Holland and Utrecht is the old blue clay (Aatteklei) 
which has sunk in prehistoric times after the formation of the Haff. This clay 
is 4 to § m., or in some places 6 or 7 m. below A.P.”’ 


At the outset Holland is called a Buffer State, and ‘‘ three lines of 
defence” are enumerated, of which the first, the Ijsel line, has really 
never existed at all, while the second, the Grebbe line, was very in- 
significant. The Grebbe line, ‘even if an enemy were to divert all 
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river water from ”’ it, ‘‘ could be flooded by salt water from the Zuiderzee 
via Muiden.”’ If this were so the Zuidersee water would have to flow 
upwards 7 metres! It is said also that “ Zwolle or Kampen” in the 
Middle Ages ‘‘ was as safe as Amsterdam,” which was protected by the 
Zuidersee, ‘‘ because the Bourtanger morass had not been drained.” 
But nothing is easier than to get at those towns from the east without 
touching the moors, which are situated much farther towards the north. 
“The marsh-land,” the passage continues, ‘‘ between Zuidersee and the 
Dollart preserved the human type and the peculiar tongue of the ‘ Free 
Frisians ’ in such marked purity.”” However, there is not, nor has there 
ever been, any continuous marshland between those two waters. 


The watershed between the Grebbe line and the sea is very low; but the 
spot heights on the 1/50,000 are here more numerous than usual, and one 
must admit that the suggested flooding from the sea could be performed only 
by pumping. Professor Lyde took the statement from Murga (‘ Geographie 
Militaire,’ Part II., 1, 94), who says: “ peut etre inondé des eaux du Zuyderzée.” 
Professor Lyde replies further that there is still much marsh in Overijsel, and 
that he never said it was continuous. 


The river ‘‘ Gelders,”’ which is supposed to be the eastern limit of 
the Betuwe, and which “ but for river-dykes would still be, at high water, 
a distributary of the Rhine,” cannot be identified from these indications. 


But for the slip which makes it and not the Pannerdensch Kanaal the 
eastern limit of the Betuwe, it is possible to identify the ‘‘ Gelders’ as the 
Geldersche Ijsel, which does however seem to be confused with the Gelders 
Vallei further west. The Encyclopedia Britannica calls the former the New 
or Gelders Ijsel, but Dr. Beekman writes that the second form is that always 
used. 


2. Rivers and Canals. 


The author connects “the temporary storing of the drained water 
in basins,” which “ guarantees the polders absolutely from drought 
even in the driest parts of the country” with “the great development 
of butter-making in Friesland.” These conditions, however, only 
prevail in the provinces of Holland and Zeeland, where water can at all 
times be taken in from the rivers; but there are no rivers in or near 
Friesland, and that province sometimes has so much to suffer from 
droughts that the milk production sinks to about one-fourth of the 
average. 


Professor Lyde remarks that, on the contrary, the maps show rivers in 
Friesland: and the question seems to be whether the old channels do any 
longer function as rivers. On this Dr. Beekman writes: ‘‘ There are now 
in general no rivers, in the usual sense of the word, within the large dykes. 
The original natural waterways like the Amstel were closed off by the dykes 
along the sea coast and the large rivers, and became therefore as it were basins 
with stagnant water. The idea of a river implies continuous flow from high 
tolow. [Presumably the rivers in Friesland were always rather what we should 
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call creeks.] Most of these old rivers are ‘ boerem’ waters, into which many 
of the polders and some higher lands near the dunes are drained.” 


Writing about the canals, the author mentions in one and the same 
sentence the New Waterway which connects Rotterdam, and the North 
Sea Canal which connects Amsterdam, with the North Sea. Yet there 
is all the difference in the world between the two, the Waterway being 
an open outlet, although artificially made, of the Middle Rhine arm on 
which Rotterdam is situated, while the North Sea Canal is a canal, 
shut off from the sea by sluices. This middle Rhine arm is called the 
New Maas near Rotterdam, and this may have led to a confusion of the 
lower courses of the great rivers—making the Maas and the Waal run 
together towards the sea. 


What Professor Lyde actually says is: ‘‘ While the Maas threads the straits 
of the South Holland archipelago, it also joins the Waal—at Gorkum—on its 
way to the Lek.” 

And a careful study of the 1/50,000 map failed to show that he was wrong, 
except that it would have been better to say “ joins with the Lek to become the 
Meerwede and eventually the new Maas.” On reference back to Dr. Beekman 
it appeared that important changes were made in 1907. In that year the old 
northern course of the Maas (which used to join the Waal near Gorkum) was 
closed by a dam and sluice near Andel, and all the Maas water now flows by 
the improved Beergsche Maas to the Amer Holland’s Deep. These com- 
plicated questions can be studied with certainty only on the special Waterstaats 
Kaart ; and it is well that the attention of map-makers should be drawn to the 
need of great care. It is not uncommon to find (e.g. in the first edition of the 
1/M map, Paris sheet) that the cut north of Dordrecht which makes the 
navigable channel of the lower Rhine, is ignored. 

On the correct use of the word “canal” opinions may well differ. The 
Concise Oxford Dictionary defines it as an “ artificial watercourse for inland 
navigation,” which would include the New Waterway, but exclude the dredged 
channel from Kronstadt to St. Petersburg usually called the Kronstadt Canal. 


The North Sea Canal and the Merwede Canal have, according to 
the author, ‘‘ made the Zuiderzee useless as a waterway, and therefore 
admit the possibility of its being drained and reclaimed.” The Zuiderzee 
has been impracticable for seagoing ships for a century and a half on 
account of its shallowness. That is why in 1824 already the North 
Holland Canal was constructed from Amsterdam to Helder, and after- 
wards (1877) the North Sea Canal. 

Professor Lyde inquires whether Amsterdam had no sea trade between 


1774 and 1824; and it is clear that Dr. Beekman did not intend “ impracti- 
cable’? to mean “ impassable.” He writes later: “‘ Already in the sixteenth 


century the shallow channels of the notorious Pampus made difficulties for 
vessels between 34 and 5 m. draught. Outgoing ships had to be Jifted by 
‘ waterkisten’ and ‘ watertonnen,’ and ingoing ships by ‘ Kameelen.’ With 
a westerly wind ships had often to wait for days. This was the position even 
at the time of Amsterdam’s greatest prosperity. Gradually these troubles 
became too much, and therefore in 1813 after the Restoration it was decided 
to construct the North Holland Canal, which was done in 1819-24. 
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3. Towns. 


Professor Lyde speaks of a declaration of independence issued at 
Dordrecht in 1572, of which I think we have not heard before, and 
goes on to say: “ But the economic position” (of Dordrecht) ‘‘ was 
impaired by the disturbance which left it an island, and so involved 
trans-shipment for the mainland.” This is one of those composite errors 
and misconceptions which almost baffle the critic. Before the disaster 
of 1421, Dordrecht was indeed on the mainland. But apparently the 
mention of “ trans-shipment”’ is due to a recollection of Dordrecht’s 
ancient staple rights, which insisted on trans-shipment, and on which, 
of old, the town’s prosperity was based. 

Professor Lyde writes that he was referring to the eastern traffic, which 
before 1421 came to the waterway by pack-horse : and the severance from the 
mainland was fatal to the connection with the traffic vid Arnhem. The 
“Declaration of Independence’? came from Stanford’s ‘Compendium of 
Geography ’ (Chisholm). 

“Towns as Moudijk and ’s Hertogenbosch, on the sites of old Roman 
camps, or Bergen and Breda, on the navigable Aa, had immense im- 
portance in early days as ‘“‘ Maas” fortresses, on the bank or flank of 
the Maas.”” No town called Moudijk exists or has ever existed. ’s Herto- 
genbosch is not built on the site of an old Roman camp ; it grew up near 
a hunting-lodge of the Duke of Brabant’s, built there in the twelfth 
century. Bergen (op Zoom) is on the Scheldt, not on the Aa; Breda 
on the Mark ; the Aa, which flows into it near the town, is not navigable. 
Both towns are miles away from the Maas and have never been called 
Maas fortresses. 

Moudijk is of course a misprint for Moerdijk. The addition of the words 
“or flank” might perhaps be sufficient to cover the general statement, were 
it not that Moerdijk is a recent hamlet never fortified. 

Professor Lyde explains that the glosses “‘ on the sites of old Roman camps ” 
and “‘on the navigable Aa”’ were inserted in the slip proofs of the original 


edition, and accidentally interchanged by the printer, the mistake escaping 
notice in the page proof. 


4. People. 


Professor Lyde frequently speaks of the several races composing the 
Dutch nation, repeats the long-exploded fallacy of a large admixture 
of Spanish blood in Zeeland, and describes Limburg as composed of 
“Flemish and German racial types.” It appears as if Flemish type is 
used for the Dutch-speaking population of Belgium generally. But that 
is an indefensible use of the word. When used as a racial term Flemish 
can be made to apply only to the inhabitants of Flanders, who certainly 
are not to be found in Dutch Limburg. The racial type of the Dutch 
Limburgers is identical with that of the Belgian Limburgers, no doubt, 
but so is that of the Belgian Brabanders with that of the Dutch 
Brabanders. 
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The point of this criticism is in Dr. Beekman’s phrase “‘ the Dutch-speaking 
inhabitants of Belgium generally.’”” The pamphlet ‘ Nederland in den 
Vreemde’ minimises the differences between Flemish and Dutch. Professor 
Geyl writes in his introduction, ‘‘ None of these authors know that Dutch is 
the language of the Flemings, nor that Dutch has officially been recognized 
{in Belgium] as on a footing of equality with French.” Professor Lyde main- 
tains that “‘ Flemish ” is the correct term for ‘‘ Nordic breed plus Latin tradi- 
tion,”” and quotes Jungman (‘ Holland,’ p. 9) for the statement: ‘ There is 
a good deal of Spanish blood in the Zeelanders,” which must be true of the 
Netherlands in general. The only questions are whether “a good deal” 
= “large,” and whether Zeeland is specially affected, which is strenuously 
denied. 

On this matter there is certainly much misconception in England. Professor 
Geyl refers us to the ‘ Handboek der Nederlandsche Taal,’ by the Rev. Dr. 
J. A. C. van Ginneken, S.J., which shows in a map that the various dialects 
cross the international frontier, and that the Dutch dialects of Southern and 
Central Holland—the “ Frankish ’’ dialects—are essentially the same as the 
Belgian Flemish, while the Frisian and Saxon dialects of Dutch spoken in the 
north and east are considerably different. He remarks also that the Professors 
of the language in the Belgian Universities of Ghent, Louvain, etc., are not 
called Professors of Flemish, but of the ‘‘ Nederlandsche Taal,” z.e. Dutch. 

The Frisians, however, have the author’s particular sympathy. 
“* The cleanest and most independent,” of all the inhabitants of Holland, 
‘are in the Frisian Islands, the home of De Ruyter and Van Tromp.” * 
Now De Ruyter was born at Flushing, Tromp at Briele (the Brill), that 
is to say, on the islands, not of Friesland, but of Holland and Zeeland. 
But Professor Lyde wants to have them all Frisians. ‘‘ There is the 
clearest possible distinction,” he says, ‘‘ between the ‘ Free Frisians,’ the 
heroes of a hundred fights on the sea, and the dour Hollanders, who have 
fought an equally heroic and still unended war w7th the sea.” The 
truth is that the Frisians have taken a very modest part in Dutch naval 
history, and that it is the Hollanders and Zeelanders who, in addition 
to their prowess in dyke building, etc., have supplied the navy with a 
galaxy of famous captains. ‘‘ There is a similarly clear distinction,” 
the chapter continues, ‘‘ between the taller western people, with their 
red-tiled, or rye-thatched houses of brick and wood, and the dwarfed 
eastern people, with their peat-roofed huts of raw clay.”’ There are 
districts in the eastern fens which are occasionally distressed, and workers 
in the fens live temporarily in huts as described. But anybody reading 
the book must get the impression that the whole of the Eastern Nether- 
lands are peopled by a backward and miserable race of pygmies. The 
Saxon race in the eastern provinces is of somewhat smaller stature than 
the Frisians ; the Groningers, however, who are of mixed Frisian and 
Saxon race, are particularly tall and heavy, and so are the purely Saxon 
inhabitants of Drente. 

“ Holland is very small, its features are allin miniature, and its human 


* It is not to be expected that the author should avoid the common English 
mistake of calling the elder Tromp “ Van Tromp.” 


I 
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products—-except for the Free Frisians—are correspondingly diminutive.” 
In fact, however, the average height of the Dutch people is greater than 
that of most European nations. 

The trouble here seems to arise from an over-vivid recollection of the fact 
that the Frisians in very early history occupied the whole coast, and Professor 
Lyde would justify calling all the islands Frisian, though admitting that else- 
where in the chapter he refers to the Islands of Zeeland and of Friesland. 
Frisian has for him, historically, not geographically, a wider connotation 
than “ belonging to Friesland.” He writes: ‘‘ The Free Frisians were pre- 
cisely those of the Zeeland islands, who helped Dagobert, and who had ‘ ancient 
liberties ’ as late as the fourteenth century.’’ But this use is undoubtedly open 
to misconstruction, and not borne out by the map in the first edition of his book. 
Professor Lyde refers also to Ripley to show that the Dutch are not so tall as 
other Teutonic people. 


5. Housing. 

Already three centuries ago the total area of the low lands of the 
west within the region of the dunes had been “ impoldered,” one polder 
following immediately upon the other. Yet the author seems to imagine 
that it would still be possible to go on draining lands. ‘‘ Marshland 
must be drajned before it can be lived on, and as the drainage is difficult 
and expensive, alternatives and compromises are sought.” As one 
of these alternatives he mentions “to live on the water in a barge.” 
About one-tenth of the population live on barges ...; the barge is a 
house as well as a conveyance.” All this is purest fantasy. The in- 
habitants of vessels—and these are practically all vessels of ‘‘ conveyance ” 
—number about 60,000 ; that is, not ;; but ;3; of the total population. 
But our author even laments the effects of these imaginary evils on the 
life of the people. ‘‘ Such life,” he exclaims, “is purely nomad, and 
interferes so much with the proper care of children, e.g. attendance at 
school, that some 30,000 grow up as little better than beasts of burden 
on the tow-path.”” The whole canal population, however, includes no 
more than 8000 or gooo children of school age. Of these perhaps 4000 
or §000 go without proper education (the total number of children attend- 
ing elementary schools in Holland is 1,080,000). This is a very difficult 
matter to deal with, but it is at this moment being tackled by law. Even 
as it is, however, conditions in this respect compare very favourably 
with conditions in other countries, e.g. Germany, and particularly Belgium. 
As for the tow-path, it is now hardly trodden by the men, and certainly 
not by the children. The Labour Act prohibits child labour, and apart 
from that, to-day most vessels in the Dutch canals use steam or motor 
power.* 


* According to The Motor Boat of 4 December 1925, “while in the whole of the 
British Isles there are probably not more than 200 motor barges over 50 tons d.w., 
there are about 10,000 similar craft in Holland.’”’ Facts of this kind might serve to 
cure English readers of the preconceived idea of Holland as a quaint, old-world kind 
of country, untouched by modern developments ; but in what geography books will 
one come across them ? 
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The other alternative to complete drainage of the country is described 
as follows: ‘‘to drain the minimum area, and simply cover that with 
houses. These are built of imported wood and stone, and run naturally 
in thin lines along the narrow drained streets.’””’ As a matter of fact, 
houses are as a rule built along the polder-quays or dykes, at an elevation 
of from 1 to 4 metres above the level of the polders. They look out not 
over interminable expanses of water or of swamp, but over the best- 
tended and most richly stocked pasture land in the world. Houses built 
of imported stone, too, would be a novel feature in a Dutch landscape ! 
Dutch houses are built of brick, and the brickworks on the banks of the 
large rivers constitute one of Holland’s most important industries. 


Professor Lyde admits the error, which arose in re-writing, by which a 
fraction originally 1/100 became multiplied by 10, with disastrous consequences 
tothe argument. The error has been copied into at least one English elementary 
school-book, as is pointed out in the report made to the Society “ Holland 
Abroad’; and it seems likely that the unfavourable conclusions deduced 
from the false figures are responsible in the first instance for the critical attention 
since given to the whole chapter. 


6. Industry and Culture. ‘ 


“‘ The small size and the rich soil encourage spade labour ; but the 
high rent of reclaimed lands and severe agricultural competition depress 
wages, which means poor housing and under-feeding.”” The poorest 
regions in the Netherlands are not those where the reclaimed lands are 
to be found. In Zeeland, Holland, and Groningen, to mention only 
those, the agricultural population is quite prosperous indeed. But the 
less fertile regions, too, have greatly improved the conditions of their 
populations since the modern scientific agricultural methods came into 
practice. If any one will read Mr. Robertson Scott’s ‘ Holland in War 
Time and Peace,’ * or the Liberal Land Report, he will see how many 
parties of English housing experts have during the last four or five years 
come back from a tour in Holland full of admiration at what had been 
achieved there. ‘‘ Under such circumstances,” continues the chapter, 
‘“‘ the poorest agricultural workers have been attracted to the industries 
of Belgium and Germany, as the high pay offered to soldiers in Holland 
attracts adventurers from Belgium and Germany, thus causing some 
international friction—a typical phenomenon in a Buffer State—with 
two nations neither of which relishes losing good soldiers.” The truth is 
that the Dutch Army is not an army of highly paid volunteers, like the 
British, but a conscript army, in which not a single foreigner is to be 
found. In the Dutch Indian Army, certainly, foreigners are accepted, 
but only when their papers are in good order, and I have never heard of 
international complications arising out of this practice. 


Professor Lyde refers to the Statesman’s Year Book for 1925, which says 


* A war-time edition of ‘ A Free Farmer in a Free State ’ (Heinemann). 
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that part of the Home Army is volunteer; and Dr. Beekman agrees that 
volunteers, but always Dutch, are accepted in the cavalry, engineers, and 
medical services. The rest are conscripted. 


As for Dutch agricultural workers being attracted to foreign industries, 
this is certainly not a considerable phenomenon. But the whole of this 
picture of Dutch agriculture as being a depressed and necessitous industry 
is wrong. The cost of deep drainage, according to the book, “is in 
many places quite prohibitive. Agriculture, therefore, is relatively 
much more important in Gelderland and Brabant than in Holland and 
Zeeland.” In Zeeland, the most fertile province, with a fat soil, of which 
not an inch remains uncultivated! Market-gardening is represented 
as especially important in Friesland and Groningen ; “ the horticulture 
of the west stands by itself, but it is significant that the typical products 
are all of a bulbous kind and humble habit.” Yet the famous market- 
gardening centre of the Westland (in the province of South Holland) 
exports every year to England and Germany millions of pounds’ worth 
of vegetables and fruit. 


Professor Lyde replies that agriculture is distinct from market gardening 
in the Netherlands Government Returns, and that he was speaking of agriculture 
proper. 

In speaking of the deplorable effects of the small size of the country 
Professor Lyde was perhaps thinking of spiritual or cultural “‘ products.” 
At all events, he goes on to speak very slightingly and patronizingly of 
Dutch political life. He says, for instance, that national feeling “‘ has 
been wonderfully intensified by the religious unity of the people.” One- 
third of the Dutch people belong to the Roman Catholic Church, and 
the rest are much broken up into sects. A curious sort of religious 
unity! He also says that ‘‘ unity of control has ruled out all vital 
differences ” within the Dutch nation. The most characteristic feature 
of Dutch history is perhaps that there so rarely has been anything that 
might fairly be called “‘ unity of control.” ‘* Unfortunately,” he says, 
“this control has been associated so largely with barge-life and constant 
fog that it has over-emphasized every tendency to caution and deliberation.” 
I am not prepared to deny that the Dutch are a cautious and deliberate 
people. But if fog had made them so, what would not the people of 
London be! 


Professor Lyde replies that “to say that religious unity has not been a vital 
bond is to say that Motley and Lecky have written world-famous books full 
of nonsense.” 


We have accepted for publication the above notes from an eminent 
geographer, as a valuable contribution to our knowledge in detail, and 
implying legitimate criticism of indiscriminate applications of the theory 
of geographic control. Triumph over environment, not subservience to 
it, is surely what distinguishes the best of a people—those who must 
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influence the fate of their country. And in days of easy communication, 
size must be the least effective of geographic controls, much more than 
balanced by the patriotism and ambition of the smaller country to rival 
its bigger neighbours. The English can scarcely allow that a small 
country must have miniature features and diminutive human products— 
and they will not blame the Dutch for a certain impatience of such a 
conclusion being applied to Holland. 


SECOND NOTE ON DETERMINATION OF 
POSITION NEAR THE POLES 


Arthur R. Hinks, C.B.E., F.R.S., Sec. R.G.S. 


Y first appearance before this Society was in November 1910, when 

I presented to the ‘‘ Research Department” a brief paper: 

‘* Notes on Determination of Position near the Poles,” with a Graphical 

Method of Reducing Polar Observations. The graphical method was 

designed for quick discussion of a long series of sun altitudes on an 

extended sledge journey, with some hope that it might save time in the 

field. I donot know that it was ever thus used, but have some recollection 

of an adverse criticism, that it was more comfortable to make even 

extended calculations in a sleeping-bag than to perform the simplest 
kind of geometrical drawing.* 

Soon after this note was published Professor Geelmuyden of 
Christiania kindly sent me a paper he had published long before : Stedbe- 
stemmelse paa hoia Bredder (Christiania Videnskabs-Selskabs For- 
handlinger, 1892, No. 1), in preparation for Nansen’s voyage in the 
Fram. It gives the theory for the construction of position circles on a 
stereographic projection, and its author calculated tables giving the 
radius and polar distance of the centre for any altitude and declination. 
Professor Geelmuyden wrote that ‘‘ Scott Hansen procured a rod for 
drawing large circles, and used it to determine the ship’s position during 
the first winter, but later on he preferred calculation.”” The method was, 
in fact, a general method for star observations, and so far as I can read 
the Norwegian with the help of the mathematics, it does not deal with 
the particular simplification applicable to altitudes of the sun. The 
paper has, however, historic interest, and must not be overlooked. 

The problem has recently taken on a new and strange form. It is 
becoming a habit to fly from Spitsbergen to the Pole, but not so easy to 
provide complete observations to show you have been there. You travel 


* The same method was described last year by Mr. S. W. Littlehales, of the 
Hydrographic Office, Washington, in a paper, “ Finding Geographic Position in the 
Region of the North Pole” (United States Naval Institute Proceedings, 51, 1339, 
Aug. 1925). 
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in relative comfort, but so quickly that the sun has no time to turn round 
through an angle sufficient for a successful fix. Various types of sun 
compass have been devised to maintain direction ; drift recorders give 
some check on their indications; ground speed indicators provide the 
dead reckoning ; and radio direction-finders may play their part. But 
a run of several hundred miles at least between two observations for a 
fix by Sumner’s method is a little embarrassing, and the whole conditions 
of the astronomical fix are so unusual that it is rather hard to think 
them out. As there is sure to be some discussion of the question, how 
close did one man or another get to the Pole? it is perhaps worth while 
to look again at the principles involved, before any of the observations 
made on recent polar flights are published in detail. I have therefore 
returned to the old problem of fifteen years ago, and propose to see how 
the graphical method adapts itself to the new conditions. 

The astronomical observations for position are altitudes of the sun 
obtained with an aeroplane sextant, probably of the form in which an 
image of the sun is placed centrally in a circular bubble. The accuracy 
of a single observation may be in skilled hands and, with a steady-flying 
pilot, perhaps within 5’ of arc. It is essential that the time of each alti- 
tude shall be known, for there can be nothing like waiting for a meridian 
maximum altitude, owing to the great speed of the machine, which 
obliterates the maximum. Moreover the whole flight to the pole might 
be included between the epochs of upper and lower transit of the sun 
across the meridian on which the flight is made. 

The geometry of the graphical method is very simple. Suppose that 

the airman is flying on a meridian AP towards the pole, and that the 
apparent time of that meridian is 15". Then the 
sun lies on the meridian PB. An observation of 
the sun gives altitude 4, and the sun’s declination 
is +8. Then the position circle cuts the meridian 
PB at a distance 4 — 8 from the pole, at C, let us 
suppose. The radius of the position circle is large, 
since the sun is low, and to a first approximation 
it is a straight line through C perpendicular to PB 
and cutting PAin D. Then if the airman is sure g | R 
that he is on the meridian AP, his position is at D: Figure 1. 
or, allowing for the curvature Of the position circle, 
a little south of D. When the sun is not more than about three hours 
from the meridian the fix is tolerable. But when the hour angle ap- 
proaches six hours the position line is nearly parallel to the meridian AP ; 
the fix is geometrically weak, anyhow, and the departure of the position 
line from the position circle renders it still weaker for the determination 
of D. 

On the other hand, such a position line gives an excellent check upon 
the presumption that the airman has kept to his initial meridian AP. 
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The polar airman uses some form of sun compass to maintain his 
direction. If the sun keeps shining, and the sun compass works well, 
and the navigator remembers to adjust it from time to time to the approxi- 
mate latitude, he can with this instrument be sure that he is flying at 
any moment in or parallel to the direction in which he started. But it 
gives him no check upon drift. He must therefore continually make 
observations on the ground with his drift recorder, and direct the pilot 


Apparent Solar Time 
Longitude from Greenwich of Meridian 15° E. 


Figure 2. Astronomical positions on a Trans-polar flight starting at 
13° local time and flying 70 miles per hour. 


accordingly. How accurately this can be done, and a desired course 
maintained, is a technical question of airmanship on which it will be 
well to have expert opinion. A large drift will be shown up by an altitude 
of the sun if the local apparent time is near 6" or 18", as we have seen. 
But anywhere near that time the sun will give no indication of distance 
from the pole. Indeed, it is most important to remark that within a few 
degrees of the pole the altitude of the sun at 6" or 18° is within a minute 
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or two the same as the altitude of the sun at the pole itself, namely equal 
to the sun’s declination. It follows that if an airman arrives within a 
couple of degrees of the pole with the sun on his beam, its altitude will 
be already close to what he expects to find it at the pole ; and thenceforth 
it will vary very little. . The circumstances for any useful fix are altogether 
bad. 

His latitude at that moment will depend on dead reckoning carried 
forward for several hours with the ground-speed indicator. The factors 
for reducing time intervals to distance must depend on knowledge of 
the height of the machine, derived from aneroid readings, and subject 
to rather speculative corrections, whose size I make no attempt to estimate. 
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Figure 3. Astronomical positions on polar flight. 1 to 3 at 70 miles, 
4406 at 105 miles per hour. 1 and 4 starting at 16%, 2 and § at 19", 
3 and 6 at 22" local time 15° E. 


It is sufficient to point out that astronomical observations will be incon- 
clusive unless the flight can be timed to arrive at the Pole with the sun 
well ahead or astern. 

To fix ideas, consider a few purely imaginary cases chosen without 
any near relation to recent events. Suppose that an airman starts from 
latitude 79° N. in longitude 15° or 1 hour East, and can fly at 1° of latitude, 
say 70 miles, per hour, keeping the local apparent time of his meridian ; 
it will take him eleven hours to reach the Pole. If he starts at 13° (1 p.m.) 
he will reach the Pole at midnight with the sun dead ahead. Five 
hours from the start, nearly halfway there, the sun will have been on 
his beam, and given a good check on the accuracy with which he has 
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eliminated drift and followed the meridian with his sun compass. It 
would seem that for this speed these are the best geometrical conditions : 
but the conclusion is subject to reconsideration if it should be shown 
that the speed-over-the-ground indicator is on the whole more reliable 
than the joint efforts of the drift-indicator and the sun compass. 

The diagram shows the approximate position lines deduced from an 
elevation of the sun taken each hour. The true position will lie on 
the sun side of the straight line; but the error involved in taking the 
straight line instead of the arc of the position circle will not exceed a 
few minutes—say 5 or 6 nautical miles—when the observer is within 
6° of the Pole. It is easy to make a diagram giving the divergence in 
terms of L the length of the line drawn in the figure, and R the radius 
of the position circle on the stereographic projection: the divergence 
varies as the square of L and inversely as the radius. 

In the first diagram the flight is continued across the pole, and the 
geometrical conditions recur, so that at 6" the sun on the beam again 
gives a check on the course. 

For comparison we have the position lines for flights at the speed of 
1° per hour starting at 16", 19", and 22", and for flights at the higher speed 
of 14° or 105 miles per hour, starting at these same times. If the start 
is 12" later the position lines are the same in each case. 

These diagrams may be useful in forming a clear idea of what can 
and what cannot be done by astronomical observation to determine the 
course of a rapid flight to the Pole. It is clear enough that the altitudes 
of the sun, however frequent, must in themselves be inadequate to solve 
the problem, and must be supplemented by observations of drift, ground 
speed, and radio direction finding. The ultimate solution will depend 
on a combined judgment of the evidence from these four witnesses. It 
is particularly desirable that every figure of the observations made on 
any flight be published, for the delight of experimenters in a new and 
charming problem. 


THE POLAR FLIGHTS 


N May 9 and May 12, while we in England were almost without 
newspapers owing to the general strike, two aircraft reached 

the North Pole, or its immediate neighbourhood, from King’s Bay, 
Spitsbergen. Commander Byrd, U.s.N., with Lieut. Bennett, in less 
than sixteen hours on May g went to the Pole and back in a non-stop 
flight with a Fokker monoplane. Two days later Capt. Amundsen, 
Mr. Ellsworth, Colonel Nobile, Mr. Riisser Larsen, and thirteen others 
left in the Italian semi-rigid airship orge, reached the Pole in about 
sixteen hours, made Point Barrow, Alaska, thirty hours later, and after 
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some trying adventures landed at Teller, Alaska, in seventy-one hours 
from the start. 

These remarkable triumphs of engineering and technical skill are 
reported very fully and very well in the Mew York Times, which had a 
special correspondent with the Byrd expedition at King’s Bay, and 
another correspondent with Capt. Amundsen on the Worge, who was 
able to send frequent reports by wireless until the ship was well past the 
Pole, and again after the descent at Teller. Owing mostly to the strike, 
but partly to the fact that the Wew York Times service was shared with 
only one British paper, the Daz/y Chronicle, we were not generally well 
informed of these doings in England. But the complete newspaper 
accounts from New York have been collected for the Library of the 
Society, pending the publication of the books which may be expected 
in the autumn ; and meanwhile, by the courtesy of the Mew York Times, 
we are able to publish a brief summary of the two adventures, compiled 
principally from the narrative of Commander Byrd, and the reports of 
Mr. Frederick Ramm from the WVorge ; the narrative by Capt. Amundsen 
himself, published on June g and 10, does not add much to the story. 


COMMANDER BYRD’S VOYAGE ON THE AEROPLANE 
FOSEPHINE FORD, 9 MAY 1926, 0° 50™ to 16" 20" G.M.T. 


The obstacles when we reached here about 4 p.m. on April 29 seemed 
insurmountable. The Norwegian gunboat Heimdal was alongside the only 
available dock, taking on coal so as to be prepared for any emergency in 
relation to the Vorge’s trip to King’s Bay. We made a strong plea to be 
allowed to get to the dock during the night hours, but the captain of the Heimdal 
objected that he could not subject a ship which was much smaller than the 
Chantier to the dangers threatened by the rapidly shifting ice-floes in King’s 
Bay. There was nothing left for us to do but anchor and somehow get our 
planes on a pontoon constructed of our four lifeboats. We dropped anchor 
about midnight 300 yards from the shore, and by 4 a.m. not only had the great 
raft constructed, but the smaller plane, the Richard the Third, hoisted aboard 
and taken ashore. . . . After lunch we set to work getting the Fosephine Ford 
out of the forward hold. First the fuselage was taken out and secured to the 
raft. Much of the time this was being done it snowed and the ice got thicker 
in the bay. Then the great 63-foot wing was carefully hoisted to the deck. 
Had this wing fallen the expedition would have ended right there. Now we 
had the fuselage aboard the raft and had conquered our first enemy, the ice 
jam, but just as we were hoisting the wing from the hold a fresh breeze blew 
up, which made it impossible to lower the wing overside and bolt it to the 
fuselage. . . . In the morning the wind had gone down, but the ice was 
packed in between us and the shore in a dense mass. . . . It was the work of 
only a half-hour to swing the wing overside and bolt it in place on the fuselage. 
It would have been almost inpossible to do it if there had been any wind, so 
great is the surface of the wing. Rafting it also would have been hazardous, 
because a gust might easily have capsized the pontoon. When everything 
was ready the Hodéy, which was standing by to assist if necessary, cut a circle 
around the Chantier, loosening the ice nearest the ship. Captain Holm of 
the Hobdy joined Isaksen in the small boat that preceded the raft, and between 


64 THE POLAR FLIGHTS 


them they performed a herculean task. With boathooks and picks they hacked 
and shoved at the tide-drifted ice until they made an opening wide enough 
for the raft to nose in. . . . When we had moored the raft to two pillars of ice, 
hewn out for the purpose, our job was practically done, for it was the work of 
only a few minutes to rig up block and tackle and haul the plane up on the 
beach. . . 

When we got ashore we found some misunderstanding had arisen about 
motion-picture rights, and for the first day none of our camera men were allowed 
ashore. This was straightened out later to everybody’s satisfaction, but 
meanwhile our resourceful operators had taken possession of a stray iceberg 
which was anchored near our landing-place, and from there had a splendid 
view of the whole operation of putting the plane ashore. . . . Bennett and the 
crew got the motors going and the skis on in record time, and after lunch we 
were ready to taxi up to the hill, We had on the plane our largest and, we 
thought, strongest skis. We got the plane started with considerable difficulty, 
but when once under way the powerful motors pulled it easily over the snow. 
We went halfway up the hill and turned for the taxi-off. The skis did not 
look any too strong when we got them on the great plane, and I was worried 
about them. Sure enough, we found upon examination one ski was split 
and one of the landing-gear fittings torn loose. . . . We changed the gear- 
fitting and put on what we thought were the next strongest skis. . . . I had 
come to have more respect for the snow, so we trampled it down and took out 
the ridges and bumps for 1000 yards ahead of the plane. . . . 

The big moment of our first trial flight was at hand. Bennett shot the 
motors on full power, the plane hesitated a moment, skidded and ran full tilt 
into a snowbank on the left before the motors could be cut out. This time the 
right ski was smashed and one of the landing-gear rods bent. . . . I gave 
orders to take one of the smaller sets of skis and enlarge and strengthen them. 
. . « This time our respect for the snow was still greater. We treated the 
bottom of the skis with rosin tar to make them smoother. The take-off this 
time was successful, and with Bennett, Noville, and Parker taking turns at the 
wheel a trial flight of two hours and ten minutes was made, and the motors 
functioned perfectly in this cold climate. . . . Now preparations went ahead 
for the final take-off. We taxied the plane to the top of the hill to get the 
longest run possible, and the men began working day and night on the runway, 
packing down the snow and levelling humps. This was a colossal job, for 
the men worked until they could hardly drag one foot after another. . . . 

The next afternoon we were ready for the big take-off. I had decided 
to head straight Pole-ward and return vid Cape Jesup, as I felt we would want 
better-designed skis to put down a base at Cape Jesup with a heavy load as 
we had originally planned. . . . After the motors got warmed up the crew 
and dozens of Norwegians crowded around for good-byes.. But I was not so 
keen for that because I was never strong for a good-bye ceremony, and in 
addition this time it was not at all sure we would not crash our skis in the attempt 
to take off. . . . Finally the engines roared and we were under way. My 
whole attention was riveted on those skis. . ... The snow was hard, but I saw 
the skis digging in dangerously. Our speed did not pick up, but still was 
almost that of a racing automobile. . . . Finally we reached the end of the 
smooth ice, and with the motors cut dashed into the deeper, softer, and more 
rolling snow. There was a series of terrific bumps that nearly upset us several 
times. Finally we came to rest in a deep drift. . . . We marched up that 
hill and over to our runway and started work on it to make it still smoother. 


[| 
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The snow again had forced more respect for it. Captain Brennan, First 
Officer De Luca, and I went over the runway with a fine tooth comb and 
indicated where to level and lengthen it further. . 

Finally, at 12.30 Greenwich the next morning we were all set to go... . 
I had planned for Lieut. Noville to hold the tail of the plane with a line while 
we put the motors on full power; then let the tail go and start the plane with 
arush. This time I sneaked to the plane without any unnecessary good-byes. 
. . . Again the motors roared and the plane began straining on the line holding 
the tail. Noville cut loose and the Fosephine Ford rushed down the slippery 
ice. . . . Soon we gathered going speed. The great wings began to take 
more and more ot the weight of the plane, and we knew we were going to get off. 
At last, with a zoom, we got off for the Pole. . . . It was long past midnight, 
Greenwich Time, when we left, and that was well, for should the sky be clear 
we would have excellent positions of the sun all the way to the Pole, with a 
higher sun as we went along. . . . We soon reached Cape Mitre, 20 miles 
from King’s Bay, flying around 1000 feet and climbing in spite of the heavy 
load. . . . Twenty-six miles from Cape Mitre we passed Haakon Peninsula, 
which is a high jagged peak about the height our plane was flying, 2000 feet. 
A line drawn from this peak tangent to Amsterdam Island’s westernmost point 
lies in the true north direction, and I determined to take full advantage of this 
fact to line up the plane on the true north and get the error or variation of the 
compass from the north. . . . In five or six minutes we came to Danes Island, 
where Andree thirty years ago left for the Pole with two companions in a great 
free balloon. . . . To my great surprise, I saw the edge of the great polar 
ice-pack only a few miles ahead, where I had expected it to begin 50 or 100 
miles further north. Then, when we reached the edge of the ice-pack, I got 
another surprise. There were a very few small broken pieces of ice at the 
edge of the solid pack. . . . From then on until the end of the flight I spent the 
busiest hours of my life. . . . 

Our sun compass was on a trapdoor in the top of the navigation compart- 
ment of the machine, and to get at the compass I had to stand on a box and 
stick my head and shoulders out into the windstream at the rear edge of the 
great wing of the plane. . . . But during the short time that I had my face 
in the windstream, looking for the sun and checking Bennett on the line trom 
Amsterdam Island to Haakon Peninsula, my nose and part of my face were 
frozen. My nose had no feeling in it whatever. Luckily, I discovered this in 
time, and beat and rubbed the frozen parts until feeling came back into them. 
I had noticed coming up the coast that we had a wind from the right, and 
fearing that was setting us out of our course I opened the trapdoor in the 
bottom of the plane to get the amount we were drifting and the speed of the 
plane from our drift indicator by sighting with it on the snow. I had my 
gloves off to manipulate this instrument. I soon found my hands frozen, just 
as my nose had been; so from that time I had to watch my hands and face 
carefully while taking observations. 

The trapdoor in the bottom of the plane gave a fine method for taking the 
wind drift, and I found, as I had expected, that I could tell to within a degree 
the angle that the wind was taking us off our course. . . . The wind-drift 
indicator also gives quite accurately the speed the plane makes over the ground, 
which, on account of the wind, may differ from the speed of the plane through 
the air. I found myself extremely busy. On the average I calculated the 
drift and speed once every three or four minutes, and when I found any change 
in the drift made the corrections for the course on the sun compass and then 
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checked Bennett on the new course. . . . There was not a bump in the air, 
no upward and downward currents that tilt the plane and throw the compass 
to spinning. The sun was bright, and we had a wonderful view of the formidable 
ice-pack. It was covered everywhere with snow and crisscrossed with pressure 
ridges like a crazy quilt. . . . After about three and a half hours of flying it 
became advisable to pour some gasoline into the tanks from the 5-gallon 
cans we carried. We were well established on the course, so I took the wheel 
to pilot, give Bennett a short rest, and enable him to fill the gasoline tanks from 
the loose cans. I did not put much faith in the magnetic compass, so I held the 
sun compass in my left hand and piloted with my right. After fifteen or 
twenty minutes Bennett was ready to take the wheel again. He wrote on his 
pad that we had burned 32 gallons of gas an hour since starting the motors, 
That was 2 gallons an hour more than we calculated on, so I was somewhat 
apprehensive about trying to make Cape Myrris Jesup after leaving the Pole. 
However, we were averaging a good speed, about 90 miles an hour, and there 
were 480 gallons of gasoline left as well as some that was used for heating up 
the engines before starting, so it looked as if we would have enough gas to 
make it back to King’s Bay. . . . I was sighting so constantly on the bright 
sunlit snow beneath us that my right eye began to show the first symptoms of 
snow blindness and I had to shift to my left eye, hoping that it too would not 
give out.... 

We went on for another hour, flying at varying altitudes from 2000 to 3000 
feet, when I suddenly saw what I thought was a bad oil leak in the right-hand 
motor. I took the wheel and asked Bennett to give me his opinion of the 
seriousness of the leak. He jotted down that it was very bad, and that he was 


afraid the motor would not last long. . . . We decided to keep on for the Pole 
and decide what to do after reaching it. We would fly with that motor as long 
as it would run. We were about an hour from the coveted goal. . . . It was 


tough to have the motor trouble here, so near the Pole and so far from land, 
but we would go on, because 90 miles more would make no difference. We 
then throttled the starboard motor and found that not only could we stay aloft 
but could make a little more than 60 miles an hour with the other two motors. 
Great! There would be no trouble about reaching the Pole now. Could we 
then get all the way back on two motors? But the Pole first and the worry 
about the return later... . 

At the end of the hour I took my calculations and found that we were at 
the Pole! We reached it at 9.04 Greenwich time, just about the hour we had 
hoped to get there. . . . We flew several miles further, circled, and then took 
some still and motion pictures. As we flew there at the top of the world, 
circumnavigating it in a few minutes of flight, I regretted that we had not 
found land, and that our leaky oil tank would prevent our returning by way of 
Cape Morris Jesup... . 

Now for the first time we concerned ourselves with our return. What would 
we do about the leaky oil? It was running out of one of the extra oil tanks 
we ourselves had put in the plane, and was no fault of the motor, which was 
functioning perfectly. We had installed the tank to carry the extra oil needed 
for the long flight. . . . I set our course for Grey Hook, Spitsbergen, a few 
miles eastward of Amsterdam Island, where we had left the land on the north 
course. Had the sun not been bright and the atmosphere clear ahead, we would 
have aimed for the middle of the Spitsbergen Islands, so as not to miss the land 
completely and get lost in the Atlantic Ocean. Soon it became my turn to 
pilot again. I checked the course carefully before taking the wheel, and 
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noted that the compass showed variations as high as 30°. On the way to the 
Pole the variations of the compass had gradually increased from the time we 
left Spitsbergen until the Pole was reached. . . . I was convinced now that 
we could tell how much we might be drifted by the wind to the right or left by 
the amount the magnetic compass would differ from the sun compass. Suddenly 
it occurred to me that here was a way to navigate, while flying above a fog 
with no view of the ground. So I no longer felt apprehension about the air- 
plane’s great enemy—fog. When I took the wheel to pilot I allowed myself 
to relax and the rhythmical hum of the motors made me extremely drowsy. 
Before I realized it I dozed off for an instant and was brought to alertness by 
the increased noise from the motors, caused by increased speed from going 
downward. I quickly brought the plane to an even keel and saw to it that I 
did not doze off again... . 

We had with us, in addition to our dashboard clock, two Greenwich Time 

chronometers which I had corrected daily for so long that I knew Greenwich 
Time accurately to within a second. My two sun compasses, my wrist watch, 
a present from Edsel Ford, and another small watch had all been set true to 
the time of the meridian of longitude we were flying along on our southerly 
course. Extreme cold sometimes slows watches greatly and I had to be 
absolutely certain that our sun compass registered the correct time. As a 
matter of fact I was compelled to change them several times, especially the one 
exposed to the cold wind on the trapdoor. . . . The wind began to freshen and 
change direction after we left the Pole, and in an hour we were making more 
than 100 miles an hour. The elements were surely smiling on us that day. . . 
I calculated from the chart what time Grey Hook should be exactly between the 
sun and the plane, which of course would be true noon at Grey Hook and 
true noon for the spot we were flying on. This was at 11 o’clock, Greenwich 
time, as I recall. At that time the plane, if we were on the right course, would 
point exactly toward the sun. To my great delight, when that instant arrived, 
the hand of the sun compass and the Fosephine Ford pointed apparently 
exactly forward to the sun. We were still more than 300 miles from land, 
but I knew now that, fog or no fog, sun or no sun, we would hit land unless a 
terrible hurricane should blow up. On the way north I had obtained the 
variations of the magnetic compass near enough not to make a very great error 
in 300 miles. The worst of the variations were behind us. . . 

About 2.30 Greenwich I started forward to ask Bennett if he could make 
out any land ahead, but just as I did so he nodded his head, indicating there 
was something of interest to see. I hastened to the pilot’s seat with my field 
glasses, and, sure enough, there was land at least 100 miles away. We had 
found the visibility in the Arctic remarkable in clear weather. I have several 
times seen mountains 150 miles away. That land was the most welcome bit 
of land I had ever seen. No more of that incessant sighting on the drift 
indicator and the compasses. The task to which I had devoted years of pre- 
paration was over. We would get back now if the motors would hold out, 
and there was no doubt they would. The wind was almost directly behind 
us now, and we were making 105 miles an hour. I took the wheel, and in a 
few minutes noted Grey Hook was ahead and that Amsterdam Island, from 
which we had taken our departure for the Pole, lay slightly on the starboard 
bow. When we reached the edge of the ice-pack I noted that westward it was 
possible to walk to land from the polar ice pack. I judged the strip of ice that 
led to the land to be 4 or § miles wide. . . . I climbed the plane gradually as 
we neared King’s Bay, until we were nearly 1 mile high. There was the 
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Chantier, \ooking like a long dark rock in the water, with the ice floating here 
and there about her. . . . Wecircled over, and as we came down for the landing 
we could see the people rushing from the village and boats hurrying to the shore 
from the Chantier. The landing field had people running all over it, so we 
had to wave them away and ascend for anothertry. This time space was cleared 
for us. Bennett made the landing, and it was a perfect one. He taxied the 
F osephine Ford to the tip of the incline at the place we had started from. . .. 
There were many townspeople among those greeting us. They had gone 
through great anxiety over Amundsen a year ago, and they were glad to see 
us safely back. I especially recall the happiness and enthusiasm of Mr. Kise, 
engineer of the King’s Bay Coal Company. He had done everything in the 
world he could to help us before our departure. . . . There were not many 
connected expressions, but I heard little anyhow, for I had worn no earstoppers 
in my ears during the flight—I had completely forgotten to use them—and the 
hours of the roar of the motors had left me with a great ringing in the ears and 
I was quite deaf. . . . I was anxious to do all I could to help Capt. Amundsen 
and Mr. Ellsworth. I went over the compass problem with them that we 
had encountered and gave them my sextant, sun compass, a drift indicator, 
chronometer, and deviation chart. 


It is sufficient testimony to the efficiency of Commander Byrd’s 
organization and to the skill of his navigation to note that his journey 
was almost uneventful. He made no geographical discoveries: there 
was hardly room for them. To technical geographers the great interest 
of his exploit lies in the details of his navigation. He has already given 
many of them to the newspapers, which printed them with a freedom 
from obvious errors very creditable when one remembers the chances 
of radio-communication. And during a brief stay in London on the 
return voyage of the Chanter, Commander Byrd was so good as to spare 
the writer a whole afternoon to discuss the problem in its general terms, 
leaving the numerical details for publication in the United States. 

It was pleasant, in the first place, to learn that he or his colleague 
Mr. Littlehales, Hydrographer Engineer to the U.S. Navy, had devised 
independently the same simple method of sun-navigation that is described 
in the preceding note; and,.what is much more, that it worked. It 
had already been tested by Commander Byrd on his long aeroplane 
flights with the Macmillan expedition last year. On the voyage to 
the Pole he used it to work up on the spot the sights which he took with 
his bubble sextant on the cloudless journey north. But soon after the 
turn was made, after eight hours’ intense application, a moment of 
relaxed attention allowed the sextant to shake off the table in the navi- 
gating cabin, and the instrument was unfortunately so damaged that 
no more sights could be taken: which loses us interesting material for 
study, but happily did not impede a perfect landfall and a safe return. 

Commander Byrd found the Bumstead sun-compass simple and 
satisfactory ; so simple that he speaks of steering with the compass in 
one hand and the control in the other. This would of course be possible 
only near the Pole, when the tilt of the dial to the plane of the equator 
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is relatively unimportant. He emphasized the point that the sun compass 
in itself can do no more than keep the machine parallel to the desired 
direction of flight; that drift must be determined, and corrected by 
change of course with the compass; he spoke of continual work 
graphically on the track chart, and made it clear that navigation in these 
unusual conditions cannot be conducted on any hard-and-fast principles, 
but is governed by the balance of indications, insufficient separately, 
but combining to determine an “‘ envelope” within which the aircraft 
is moving. We hope that it may be possible for him to publish his track 
chart in facsimile, with extensive notes. _ Nothing could be more instruc- 
tive, to show the high pitch of skill and concentration required in naviga- 
tion at a speed of 100 miles an hour or more. To kneel on the floor 
peering down with the drift indicator at the swiftly passing monotonously 
similar pack-ice detail below ; get a frost-bitten nose, taking a sun-sight ; 
plot the result with frozen fingers ; take a turn at the wheel, sun compass 
in hand; then back to drift indicator and more calculations ; and so 
for sixteen hours on end, after strenuous days of preparation, is a pro- 
gramme few men could carry through. It is rightly claimed as a triumph 
for aviation, whether or no the geographical results are worth the cost. 


THE VOYAGE OF THE NORGE, MAY 11, 8" 55" to MAY 14, 8" o” 


April 8: Left Rome for St. Petersburgh vé Bordeaux, Pulham and Oslo. 
May 5: Left St. Petersburgh for Vads6 z/@ Murmansk. 
» 6: From Vadsé, east of Bear Island, to Spitsbergen. 
» 7: Housed at King’s Bay 5" 50”. 
» 11: 08.55 G.M.T. Left King’s Bay and set course true north from 
Amsterdam Island. 
10.40. Position 80° N. 9° E. Speed 107 km. per hour. Height 
425m. Temp. 7° C. 
13.00. 82° 30°N.9° E. 560m. —9° C. 
16.15. 85° N. 10° E. 87 km. perhr. 610m. —12° C. 
17.30. 86°N.10° E. 92km. perhr. 570m. —12°C. 
19.25. 87° N. 10° E. 67km. perhr. 460m. —12°C. 
20.40. 88°N. 10° E. 67km.perhr. zoom. -12°C. 
22.25. 88° 30’N. 60km. perhr. 800m. —12°C. 
23.00. 80° N.11° 60km. perhr. 720m. —12°C. 
», I2: 01.00. Over the Pole. Circled until 02.30. 
(The above reports received in Norway by wireless. Communication then 
failed, and the next report was after landing at Teller, Alaska.) 
May 13: 07.00. Point Barrow sighted. 
», 14: 08.00. Landed at Teller. 
The brief narrative of the voyage which follows is from the reports of Mr. 
Frederick Ramm, correspondent of the New York Times and Daily Chronicle, 
sent from Teller vid Nome on May 14. 


Before leaving Amsterdam Island, by magnetic compass, land bearing, and 
sun compasses, we set a course true north, following the meridian of the King’s 
Bay wireless station. For later control we used the radio direction finder. 
We had bright sunshine except for the last hour before reaching the Pole. . 
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Our course was continuously checked by the radio-goniometer and by longitude 
observations when the sun was in a favourable position. Heretofore the speed 
of the ship was controlled by direct measures and by latitude observations, 
The sun’s position was favourable to ascertain our arrival at the Pole at 2.30 a.m. 
the following morning (Wednesday). Here we went down to a low height 
and slowed down the engines. . . . Wecircled around the Pole and then set 
our course for Point Barrow. . . . 

At 7 a.m. the Ice Pole was reached and its inaccessibility broken. . 
There was plenty of fog further on, obliging us to go very high. Frequent 
openings in the fog, however, allowed us to view a wide area on both sides. 
There was no land. There were thick clouds overhead which later closed up 
with the fog underneath, obliging us to proceed slowly. We went on in the 
fog, and our excitement began. We went down low, but it was snowing. 
We tried the zone directly above us, but the hoar frost had started to settle and 
the outside metal parts and ropes grew thick with ice. The fog was too high 
to pass over without too much loss of gas. Therefore we tried different heights. 
The meteorologist was always watching the temperature and the forming of 
ice. We found no height without this danger, but chose one of the least 
dangerous altitudes. Ice formed on the engine gondolas and rigging and 
dropped off in pieces, and was then caught by the propellers and shot through 
the ship, together with the pieces of ice formed on the propellers themselves. 
These were very exciting hours, the crew being engaged continuously in patch- 
ing up holes in the fabric covering the keel and all the air balloons. The gas 
bags fortunately had been strengthened to meet this eventuality, but we could 
not know if our precautions had been sufficient. Therefore watching the 
ice-pack beneath us was no longer platonic but was mingled with the thought, 
How could we walk on it ? 

At last conditions grew better. We could pass under the clouds. Our 
course was kept by magnetic compasses, continuously changing as the elevation 
altered. Now and then the sun shone through the clouds, allowing observa- 
tions to be made. Our sun compass, mounted outside on [? and] a solid block of 
ice, was out of use. At last the sun gave a position line, pointing nearly north 
and south and crossing the Alaska coast closely west of Point Barrow. Our 
latitude position was uncertain. Measuring our speed in the fog was un- 
certain because our height above the ice could not be checked. Therefore we 
set our course along the position line. We spotted land ahead forty-six hours 
after leaving King’s Bay. At 8.15 (Wednesday) we made out Point Barrow 
on the port bow, and following it, the coast. An increasing wind behind us 
helped our speed, but the visibility was bad. Proceeding then became difficult, 
as snow hid the contours of the land. We went up through the fog, hoping 
to find better conditions to the south, but in vain. At last we had to decide 
to go down through it, through the fog, but dreading a collision with the high 
Alaskan mountains. 

We took astronomical observations until a favourable position of the sun 
gave us a position line pointing out Bering Straits, well clear of any land. We 
set our course along this and came down over the ice. But now ice began to 
freeze anew on the ship. This time the situation was more critical, as all the 
materials for patching had been used up. No more glue was left. Broken ice, 
drifting southward with the very strong wind, indicated that we were far south 
and rather a long distance from land. Orders were given to the navigator to 
land anywhere, wherever it was possible to land the quickest... . We first 
steered due east. Then we observed that course was giving first open water 
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and then ice, even toward the south. Such drift ice is better to come down 
on than open water. We changed out course accordingly by turning northward 
where the ice was better. We made slow progress with 40° of drift, at times 
more than we had all last night. We called wireless stations in an effort to 
get our bearings, but in vain. At last we crossed land and saw an Eskimo 
hut. We tried to go down to ask our position, but heavy squalls and bumps 
in the air prevented this. Then we went up through the fog to reach the sun 
and thus got our latitude observations. During this time we had drifted a 
good distance inland into Alaska. It took us one hour to reach the coast 
again after we had dropped to a lower altitude, as we had lost our exact position. 
The fog was very thick now. We could hear the Nome wireless calling another 
station, and had just time to pick up his bearings. Then our position was soon 
found. We were making for Cape Prince of Wales. We travelled always in 
a north-westerly direction, with 80° drift. Often we started only to stall. From 
Cape Prince of Wales we followed the coast, but the wind now was down the 
mountains and very bumpy, throwing the ship about. A barograph curve 
looked like a seismograph curve. We again lost our position. The ship was 
so bumpy it prevented us from going lower for visibility. As the wind was 
always increasing, we gave up looking for Nome and decided to land at Teller, 
where the ground conditions seemed favourable. . . 


It appears that the figures for position reported during the flight by 
Mr. Ramm are rounded off to the nearest degree or half-degree, and in 
themselves provide little material for judging the accuracy of navigation. 
The radio direction-compass working on the station at King’s Bay 
must have been a useful check on longitude not available to Commander 
Byrd. The sun compass, on the other hand, seems to have been mounted 
outside the gondola and stopped by accumulation of ice. They had 
fine weather to the Pole and then much fog and cloud, but fortunately 
obtained a position ling directed to Point Barrow, which gave them a good 
landfall. ‘The story afterwards is a little obscure. The last twenty-four 
hours after sighting Point Barrow provided a searching test of the 
endurance and skill of pilot, navigator, and engineers, from which they 
emerged with success, and are to be congratulated. 

We may well believe that the enterprise has given useful data for 
airship engineers, and that the builders of the Jorge are deservedly 
satisfied with her performance. The conditions in which they crossed 
the Beaufort Sea may leave it doubtful whether low islands would have 
been seen; but the negative geographical result is important, if not 
sensational. As an exploit the voyage will rank high, and detailed 
study of the observations will doubtless furnish material of importance. 
The voyage has, however, been hailed as the pioneer journey on the 
route of the future from Europe to the Far East. One has only to look 
at a map on any zenithal projection for the horizon of London or Paris to 
see that this is nonsense. The great circle course from London to Tokyo, 
for example, runs along the northern coasts of Siberia, but never out 
across the Polar Ocean. The traveller of the future will not insist on 
going to Spitsbergen first ; and airship routes will be laid out with some 
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regard to facilities and traffic at intermediate points: with a certain 
consideration for the comfort of the service, and a very strict avoidance 
of the places where weather is likely to be as bad as the Vorge found it 
about Bering Strait. 


FROM BURMA TO ASSAM BY THE KRONJONG 
PASS 


N May 5 Mr. Archibald Rose received a cablegram from Mr. 
D’Arcy Weatherbe, dated Sadiya, May 5, 2.50 p.m.: “‘ Reached 
Ghalum River April 20, Sadiya May 5, from Hkamtilong across Kronjong 
Pass, completing my traverse Yangtse to Bramapatra,” with the request 
that it should be communicated to the Secretary. Without previous 
news of Mr. Weatherbe’s movements the message was a little mysterious, 
and the reference to the Yangtse is still obscure: but the details of a 
very interesting journey covering new ground are now available in a 
letter to Mr. Rose, dated ‘‘ On train from Sadiya to Calcutta, March 
[evidently May] 8, 1926,” from which the following passages are 
extracted : 


After spending a fortnight in Ceylon I went up to Madras and then to 
Rangoon and on to Myitkyina. I left there on March 2 and walked up the 
road to Putao—twenty marches—but arrived there on March 17. I fished 
about Namghkai for a fortnight, and after a good deal of trouble in trying to 
get coolies, I left Fort Hertz (Putao) on April 8 with a Ghurka servant, a 
Shan Mishmi interpreter, and eighteen coolies—Hkunungs, Kachins, and 
Lisu. A Mr. Stevenson, who had come up the Myitkyina road with me, 
was so very keen on coming across to Assam that I took him with me; he 
proved a pleasant and useful companion, as he spoke a little Kachin, and 
Hindustani well. 

We had an extremely hard journey up the Nam Yin and the Nam Kam-pi 
to the Krongjong -Pass [spelled also Kronjawng and Kumjawng on Survey of 
India maps], which we reached onlyon April 20. On the third day seven of 
our Lisu coolies ran away, and we had to lie in camp for three days while we 
sent back to Hkamti and secured more coolies through Fisher, the D.S.O. 
there. After this we took their dahs and cross bows and arrows away from 
them every night, and thus effectively prevented them running away again, 
as they would not dare to move in the jungle without these weapons and 
implements. 

It turned out that the old Mishmi path which was supposed to exist up this 
river had become entirely obliterated, and it was necessary to cut our way 
through thick jungle a large part of the way, and for the last five days we had 
to cross and recross the river waist-deep and icy cold from ten to twelve times 
daily. This proved very trying, and when we found 2 feet of snow on the 
Assam side, the coolies almost gave in. As a matter of fact, we were a// in 
bad condition with colds and fever, and I had to lie one day in camp on the 
other side, and for the next five days had to wade eight to nine hours a day 
with a temperature of from 100° to 103°. This moving on was absolutely 
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necessary as the rice was getting low, and we had had to put the coolies on 
two-thirds to half rations for some days before. 

We reached the sources of the Ghalum for, if the S. of I. 1/M map is at all 
correct, of one of its tributaries] in the snow, just over the pass, on April 20, 
and the first Mishmi villages on April 25, where we were able to get a little 
rice and maize. We followed the Ghalum down to its junction with the 
Zayul Chu, which, though a much longer river, has not so very much more 
water in it than the Ghalum. The Zayul comes in at right angles from the 
north-west [? S. of I. Krawnaon, and read north-east for north-west]. These 
two rivers form the Tellu, which is the Lohit Bramaputra, changing its name 
only at the junction ot the Tiding, 100 miles [difficult to reconcile with map] 
from Sadiya; and although we did not know it when we left Putao, it is a fact 
that the whole of the country from the pass to beyond the Tiding is “‘ unad- 
ministered ” ; but we had no trouble whatever with the Mishmis, and found 
them quite a manly and certainly a reasonably friendly and hospitable people, 
previous and contrary reports notwithstanding. Though we did not get any 
great quantities of rice and maize, etc., at any one village they generally, 
on our request to the headman, gave what they could afford, for which of 
course we paid liberally, though they left the amount entirely to us. It would 
have been indeed a grave matter had we been without their assistance, as at 
one time we had about ten days to go and only three days’ rice! It is quite 
possible that they may have saved the lives even of some of our coolies, who, 
as you may imagine, were (as we also) overjoyed to again reach the region of 
Dak bungalows. On reaching Sadiya on May 5 I had entirely recovered from 
cold and fever, though Stevenson was rather miserable with fever, and we 
both are suffering rather badly with many septic jungle sores on the legs. 
I had about 1} stone to make up, but already have put on the half, thanks to 
the very kind hospitality of O’Callaghan, the Political Officer at Sadiya, with 
whom we stayed for several days. 


The Krongjong Pass from Burma to Assam is in the extreme north 
of Burma, close to the Tibetan border, and some way north of the region 
recently described to the Society by Mr. Mills (Geogr. Fourn., April 
1926). Its height is given as 10,000 feet on 1/250,000 92 E; and 9682 
on 92 E/N.W. We believe that Mr. Weatherbe is right in thinking that 
he is the first European to cross the pass. In saying that he thus com- 
pletes his traverse from the Yangtse to the Brahmaputra he is evidently 
referring to a traverse begun and carried to the Irrawaddy on a former 
journey. 


MERZ AND THE “METEOR” EXPEDITION 
Hugh Robert Mill, D.Sc., LL.D. 


HE death of Prof. Alfred Merz at the outset of his great oceano- 
graphical expedition on the Meteor, which was referred to in 

the March number of the Geographical Fournal, is from the point of 
view of the physical geographer a tragedy relieved only by the prospect 
of the ultimate success of a plan which provided against all contingencies. 
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Prof. Merz, who died in his forty-sixth year, was a physical oceanographer 
pure and simple. He was a student and later a professor in the Oceano- 
graphical Institute of the University of Berlin presided over by Prof. 
Penck, and his outlook was untrammelled by the claims of official or 
industrial considerations, such as have hampered most of the leaders of 
the oceanographical expeditions from which our knowledge of the oceans 
has been slowly pieced together. Merz mastered the details of oceano- 
graphy as far as they had been ascertained by his predecessors, and set 
himself to plan a system of research which should apply the most exact 
methods of modern physics to the direct study of the ocean basins and the 
conditions and movements of the water they contain. Speaking generally, 
physical oceanography was based on the pioneer observations of the 
Challenger, made at a time when our ignorance of oceanic conditions was 
profound and modern methods of precision had scarcely even reached the 
experimental stage. The revelations of the Challenger were supple- 
mented by the detailed study of small areas with instruments and methods 
gradually increasing in precision and by a few lines of observations here 
and there in widely different parts of the ocean. These advances were 
carried out chiefly by the international researches of the Council for the 
Investigation of the Sea, led by the Scandinavian oceanographers, and by 
brief voyages of investigation mainly from the biological or fishery stand- 
point carried out by national institutions and private investigators. 
The Telegraph Companies, working from a utilitarian standpoint, took 
the lead in developing methods of sounding by wire. 

Merz was the first to approach the problem from the academic side. 
He taught his Berlin students the somewhat difficult technique of handling 
reversing thermometers capable of recording temperature at any depth 
to one-hundredth of a degree Centigrade, and to use the most delicate and 
efficient current meters both in the laboratory and in certain Prussian 
lakes, the temperatures and currents of which were studied in minute 
detail, a sort of oceanography in miniature. He himself had taken part 
in several deep-sea expeditions and acquired familiarity with work in 
deep water, while during the War he had made laborious studies of tidal 
currents at all depths in the North Sea and of the undercurrents which 
flow into the Black Sea through the Dardanelles and the Bosphorus. 

With mature experience and unabated enthusiasm Merz planned a 
great oceanographical expedition. The University of Berlin promoted 
the scheme, and funds were secured from public and private sources. 
The Meteor, a former naval surveying ship of 1300 tons displacement and 
216 feet long, was secured with a nautical personnel of ex-naval officers 
and men. She was equipped with the sole aim of fitting her for ocean- 
ographical research of the highest precision. The navigating officers 
were provided with the most modern appliances for fixing the position 
at sea both astronomically and by bearings of the land, including the use 
of wireless time-signals and delicate range-finders. They had four 
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different types of acoustic sounding-gear adapted for all depths, as well 
as the best mechanism for sounding by wire and obtaining samples of 
the deposits. On the framework of exact position and depth the oceano- 
graphical staff was charged with filling in details of the physical, chemical 
and tidal conditions of the whole depth of the ocean, the fundamental 
idea in the mind of Merz being to determine the circulation, both horizontal 
and vertical, of the water in the South Atlantic from 20° N. to the Antarctic 
ice. With this object he planned a series of fourteen cross-sections of the 
ocean involving a cruise of 64,000 sea miles, with about 360 stations for 
complete temperature soundings involving some 7000 separate tempera- 
ture readings and salinity titrations. The results were to be worked up 
in a preliminary way as the voyage proceeded, so that the number, spacing 
and detail of the observing stations on each cross-section could be 
increased or varied in order to follow out the changes which were being 
observed. The ideal conditions for research were to be secured by the 
planner of the expedition himself directing the work and discussing 
the results as it progressed. 

When the Meseor, after a preliminary cruise to the Canaries, which 
led to a good deal of modification of instruments and methods, left 
Wilhelmshaven on 16 April 1925, her personnel consisted of Prof. 
Merz, the leader, four other physical oceanographers of proved experience, 
a biologist, a geologist, a chemist, two meteorologists, all of these being 
University men of standing and experienced in research work. The 
naval staff consisted of Captain Spiess of the German Navy, in command 
of the ship, a first officer, a navigator and three watch-keeping officers, 
an engineer, a surgeon, a paymaster, three assistant engineers, and seven 
signalmen and other ratings acting as laboratory assistants. The crew 
consisted of 104 warrant officers and men, the total number on board 
being 133. 

The outward voyage by the Cape Verdes and St. Paul’s Rocks to 
Buenos Aires was interrupted only for one or two oceanographical sound- 
ings ; but acoustic soundings, chiefly with the echo-sounding gear, were 
made at intervals of 2 or 3 sea-miles all the way, and a complete meteoro- 
logical section of the atmosphere was made from north to south. Kite- 
observations of all the elements were made up to 3000 metres at frequent 
intervals, and 50 ascents of pilot balloons were watched, those being some- 
times followed to a height of 25,000 metres by angular measurement 
and the wind direction determined at all heights. Smoke bombs fired 
to a height of 7000 metres were used when only small patches of clear 
sky were available and the comparatively slow ascent of pilot balloons 
could not reach the necessary height before clouds drifted over. Electrical 
recording thermometers at the mast-head, bowsprit, and flag-staff gave 
continuous traces of air-temperature. 

The Meteor left Buenos Aires on 4 June 1925, to carry out work on 
the first cross-section eastwards along the parallel of 40° S. Five stations 
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had been utilised for complete oceanographical soundings and the ship 
had just reached its position in 52° S. on the meridian of 50° W., when 
the state of Dr. Merz’s health made it necessary to return to Buenos Aires, 
where he was received in the German Hospital, and the M/efeor resumed 
her task under the scientific as well as the naval charge of Captain Spiess, 
who was thoroughly at one with the leader in his devotion to oceano- 
graphical science. The section was completed in 12° E., from which 
point the ship reached Cape Town on July 12, having made a continuous 
echo-sounding profile of the ocean-floor supported by twenty wire sound- 
ings, yielding samples of deposits, and temperature and salinity observa- 
tions in all depths. Simultaneously five vertical temperature sections 
were made in the atmosphere by kites, and forty-four pilot balloon 
ascents were watched for the upper winds. The weather was very bad 
throughout and the opportunity was taken of securing a number of 
stereophotographic determinations of height and length of the great 
waves of the Roaring Forties. 

On July 27, the Me/zeor left Cape Town, where her scientific staff had 
been received with much hospitality, and carried out the work on profile 
II. westwards along the parallel of 29°S. Twenty-nine stations were 
occupied, at which altogether seventy series of vertical sea-temperature 
and salinity observations were made from surface to bottom and thirty 
deep-sea deposit samples secured. At one point the ship was anchored 
in 2000 fathoms for more than forty hours and current-meter observa- 
tions made at different depths. Seven successful kite ascents and sixty- 
nine observations of pilot balloons supplemented the meteorological 
observations on board. The echo-soundings revealed very important 
variations in the configuration of the ocean floor from those shown on 
existing charts. On August 25 news of the death of Dr. Merz was 
received by wireless, and on September 8 the expedition returned to 
Buenos Aires, keeping up the strict routine of work to the last. 

It was decided that Captain Spiess should continue in sole command, 
and the expedition started on Profile III. eastward along the parallel 
of 48°S. The Meéeor left Buenos Aires on September 18, and made a 
short section with four oceanographical stations southward to the Falkland 
Islands. Here the staff were entertained by the Governor, Sir John 
Middleton. The cruise from the Falklands to Cape Town occupied 
from September 29 to November 1, and in the course of it the continuous 
echo-soundings were checked by twenty-eight wire soundings yielding 
twenty-four samples of deposits, and there were fifty-five serial tempera- 
ture and salinity observations. The upper air was investigated by nine 
kite ascents and forty-two pilot balloons were observed to great heights. 

The remoteness from trade routes of the southern South Atlantic 
was impressively indicated by the fact that not a single vessel of any kind 
was sighted on any of the three crossings between South America and 
South Africa. 
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A preliminary account of the work done in each department (including 
substantial contributions to geology and biology) is given in Part I. of 
the Zeitschrift of the Berlin Geographical Society for 1926. This is 
necessarily of a very general kind ; but the impressive statement of the 
number of observations made and the high precision of the work shows 
that the Me¢eor has inaugurated a new era of intensive oceanographical 
research. 

From Cape Town the Meteor proceeded early in November to carry 
out work on Profile IV. westward along the 35th parallel of south latitude 
direct to the River Plate, and after refitting in Buenos Aires she sailed 
again before the end of the year on her most southerly cruise. This 
included a visit to the South Shetlands, a section eastward along the 
parallel of 55° S. constituting Profile V., and a dip southwards between 
o° and 10° E. before turning north to Cape Town. This arduous pro- 
gramme has been carried out successfully. The highest latitude reached 
was 64°S., and a remarkable sounding of 8000 metres (4380 fathoms) 
was obtained somewhere to the east of South Georgia. The exact 
description of this sounding will be looked forward to with much 
interest, as from the brief telegraphic notice it does not appear whether 
it belongs to the West Atlantic Deep or to the Antarctic Deep. The 
Meteor reached Cape Town early in March 1926, and went into dry 
dock for examination and cleaning before starting on the work of Profile 
VI. westward along the Tropic of Capricorn. 

The British Research Ship D¢scovery, now in sub-Antarctic waters, 
should be able to check and supplement the work of the A/efeor in the 
higher latitudes of the South Atlantic, where the only earlier systematic 
observations were made by the Belgica, the Scotia, and the Fram on 
their Antarctic voyages. 


REVIEWS 
EUROPE 
The Early History of Piccadilly, Leicester Square, Soho, and their 

Neighbourhood, based on a Plan drawn in 1585 and published by the 

London Topographical Society in 1925.— Charles Lethbridge Kings- 

ford. Cambridge: University Press. 1925. Plans and Illustrations. 

12s. 6d. net. 
THE Plan which forms the basis of this study comprises the district between 
Oxford Street in the north and Pall Mall, Cockspur Street and Charing Cross 
in the south. It includes Bond Street in the west and St. Martin’s Lane in 
the east. 

The first part of the book, some twenty-seven pages, deals with the history 
of the area before the houses were built. The second part, of about 110 pages, 
traces the gradual absorption of the land into the circumference of London. 
This took place so rapidly that within a hundred years after the drawing of 
the plan the whole space was covered with buildings. Sections of the well- 
known early plans and maps of London, from that of Ralph Agas, c. 1570, to 
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Rocque’s map of 1763, are reproduced to illustrate the stages in the filling up 
of the area with bricks and mortar. 

By dint of patient and careful documentary research, Mr. Kingsford has 
traced out the history of every portion of the land, and not the least interesting 
result of his research is to show how the paths and lanes and hedges indicated 
in the Plan of 1585 influenced the lay-out of the streets and buildings when the 
land was first developed. As the author observes: ‘‘ The Plan of 1585 was 
thus stamped clearly on the map of eighteenth-century London.” 

The interest of the book is mainly historical, but it incites the geographer 
to go back beyond the Plan of 1585 to the time before the fields and lanes and 
hedges. The contours of to-day, if worked out on the large-scale Ordnance 
sheets, still indicate faintly the earlier land-forms, and we find that, in addition 
to the well-marked valley of the Tyburn which bounded the area on the west, 
there are two other geographical boundaries: the brink of the flood-plain of 
the Thames on the south, and a feature which appears to have escaped notice 
hitherto—a valley, with Marshland (Seven Dials) lying in its northern end and 
a southward course which would appear to lie along St. Martin’s Lane. 

The suggestion by the present-day contours of such a valley is interesting, 
first, because it is precisely where one would expect, in normal conditions, a 
stream to flow south to the Thames. The right-angled bend of the Thames 
near Charing Cross seems to demand the entry of a tributary at this point 
in justification of its existence. Is it not possible, too, that the curve of the 
hedge along Castle Street and the curve of St. Martin’s Lane south-eastwards 
round the church of St. Martin, may have been due to the line of a stream? 
And is it further possible that the damming up of such a stream, either 
accidentally or artificially, to form a head of water, may have given rise to 
Marshland ? H..0. 


The History of the Vale of Neath. D. Rhys Phillips. Published by the 
author at Swansea. 1925. 10 x 6, pp. 816. Jilustrations, Portraits, 
and Facsimiles. £2 2s. net. 


Much of the detail set out in this volume has more than a local interest, 
particularly in the sections given to the folklore, place-names, and to the begin- 
nings of industrialism. But the reader is in danger of losing his way in the 
mass of detail because of the absence of any attempt at a general view. There 
is neither Introduction nor Conclusion to pull the story together. And the 
author, writing primarily for those who already share his love for his native 
Vale, has not thought it necessary to describe its location, or structure, or 
relation to the rest of the country. The only map is a reproduction of part of 
Saxton’s Map of Glamorgan of 1576-7; though many of the place-names 
discussed are not shown on even the I-inch O.S. map. The book is a mine 
of information for the student seeking local detail, and is well documented. 
The chief impression left on the present writer is that of respect for the un- 
wearying energy and devotion which has enabled the author to collect and 
arrange in order so voluminous a mass of information. C. BF. 


The Historical Geography of England and Wales— E. H. Carrier. 
London: George Allen & Unwin. 1925. 74x $, pp. 292. 55. met. 


This book gives, in the quaint wording of the publishers’ jacket, ‘‘ a pictur- 
esque account of what has come to be regarded as the historical geography of 
Britain south of the Tweed.’’ Within a moderate compass the author deals 
with the many centuries that have intervened between the first appearance of 


of 
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man in Europe and his present achievements in industrial England. It would 
be fair to say that, on the whole, his book is history written with a constant 
regard to geographical factors. Thus, contrary to what might perhaps have 
been expected, there is no chapter which deals solely with the geographical 
characteristics of the country. Such a sketch would have provided a convenient 
basis for the historical essay, and rendered unnecessary some explanations 
later on. 

The merit of the book, however, is in its constant reference to environment, 
and the chapters on the struggle between the sea and the land, and the work of 
the monasteries, for example, are suggestive. In a work of this kind, where 
comprehensiveness is aimed at, there is a risk of two common failings, which 
Mr. Carrier has not entirely avoided. There is in places a tendency for the 
narrative to degenerate into a mere catalogue of names, and again, compression 
is apt to produce erroneous impressions. For instance, the reader might gather 
that in Anglo-Saxon times, ‘‘ Folk-land”’ signified land held in common, 
whereas it is now generally accepted to have been land held by individuals 
subject to folk customs. Again, one might gather that in pre-Roman times 
London was undoubtedly a place of considerable importance, with Colchester 
and St. Albans as subsidiary outposts, whereas the contrary is equally 
possible. On one page the author writes of the Britons being driven towards 
Wales by the Romans, though later in dealing with the more ruthless Anglo- 
Saxon inroads he recognizes that a considerable portion of the native population 
remained. Indeed, during the centuries of Roman rule a special culture arose 
from the blending of the two civilizations. 

There is much on the sites and growth of towns, while the geographical 
foundations of modern industries and the consequent grouping of the population 
are succinctly sketched. In regard to Britain’s place in commerce more 
space might have been devoted to her world relations, a subject which has 
received special emphasis in recent years. These remarks, however, all deal 
with small points; in broad outlines the author has filled in a gap in the 
literature of the subject suggestively and very pleasantly. G. B.C. 


Official History of the War: Military Operations, France and Belgium, 
1914. Vols. 1 and 2. London: Macmillan & Co. 1925. 84 x 5}, 
vol. I, pp. xxvi. + 545; vol. 2, pp. xxvii. + 548. Twenty-four Sketch- 
maps in text and seventy-four Maps in separate cases. Vol. 1, 42s. net ; 
vol. 2, 18s. met. 

The writer of military history is faced with two alternative difficulties : 
either he describes a recent campaign, with its incidents still fresh, albeit blurred 
and distorted by the very nearness of his vision ; or he narrates incidents of the 
more distant past, focussed into their true proportion by the perspective of 
time, but of which the detail has faded or totally vanished, leaving a web of 
blanks and unsatisfied conjectures. Brig.-General J. E. Edmonds, to whom 
was confided the stupendous task of compiling the official history of the opera- 
tions in France and Flanders, has succeeded admirably in avoiding both pit- 
falls ; after infinite pains and elaborate research he has, within eleven years 
of the opening of hostilities, recorded every detail of the fighting in which the 
British Expeditionary Force was engaged between 22 August and 22 November 
1914—the period comprising the historic actions of Mons, Le Cateau, the 
Marne, the Aisne, and the First Battle of Ypres. He has managed to handle 
all this mass of intricate detail without obscuring the plans and purpose of the 
Higher Command, so that the major outlines of the vast drama stand out clearly 
through the fog and smoke of minor combat. 
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The first volume opens with an admirably concise description of the British, 
French, Belgian, and German armies; after sketching the main strategic 
plans of the French and German General Staffs, it plunges into the epic struggle 
which opened at Mons, and in which, after incessant fighting and marching, 
the tired but unbroken British Army drove its adversaries back across the 
Marne, and forced them away from Paris. General Edmonds reviews the 
intricate operations most fully, both as regards their minor incidents and their 
grand tactics. To complete the picture he has drawn extensively on all the 
published German records, and has also consulted the Retchsarchiv in Berlin. 
In dealing with the Battle of the Marne he refutes the detractions of certain 
French writers, and shows convincingly that “the advance of the British 
Expeditionary Force was the main factor in determining the German Second 
Army to abandon the struggle.” 

The Battle of the Aisne, and the extension of the opposing armies north- 
ward, brings the first volume to a close. The second volume, after two chapters 
describing the unsuccessful attempt to save Antwerp, is entirely devoted to 
the operations of October and November round La Bassée and Ypres. Both 
volumes are well indexed, besides being documented with ample appendices, 
which set forth in detail the composition of the opposing armies, and all the 
more important operation orders issued by the British and French commanders. 

Perhaps the only disappointing feature of the Official History is that it 
offers no comments or criticisms on the operations and decisions of the British 
commanders. Had this history been a product of the General Staff we might 
have expected such comments, which would have been of immense value to 
the student of war, but the Committee of Imperial Defence has, perhaps 
wisely, confined itself to a plain narrative of events, leaving posterity to make 
its own deductions. It would, for instance, have been of particular interest 
had the Official History offered some comment on Sir Horace Smith-Dorrien’s 
famous and much-discussed decision to stand and fight at Le Cateau. The 
facts however are clearly set forth, and leave little doubt that the II. Corps 
Commander, by sacrificing a portion of his troops, saved the bulk of the British 
Army from envelopment and annihilation. 

Considering the enormous mass of field messages, war diaries, and documents 
of every kind which must have been digested and compared in order to compile 
the smoothly running narrative, we can only express admiration at its complete- 
ness and freedom from error. A few small slips and omissions will doubtless 
be corrected in future editions. For example, on p. 7 of vol. 1, it is stated 
that the British Cavalry Division took the field with ‘‘ twenty” 13-pounder 
guns, when it obviously means “‘ twenty-four,”’ as can be checked by referring 
to the Order of Battle on p. 417. On p. 10 we are told of the British Army 
Commanders that “‘ a campaign in Europe hardly entered into their calcula- 
tions,” although we know that the Expeditionary Force was organized specifi- 
cally to fight against a civilized enemy in a temporate climate. The statement 
on p. 14 that the eastern frontier of France “ had no natural protection ”’ rather 
overlooks the geographical barrier presented by the Vosges. 

The text of the Official History is interleaved with excellent and clear 
sketch-maps, which are adequate for the general reader. In addition each 
volume is supplemented by a portfolio of larger-scale maps, on which the 
military student can follow the topography of the battlefields and the moves 
of individual units. Great credit is due to Major A. F. Becke, himself an 
able military historian, for the compilation of these maps and sketches. Little 
exception can be taken to any of these excellent productions. In Map No. 31 
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(accompanying vol. 1) the topography of the Aisne battlefield would have 
been featured more completely had the conventional sign for woods not been 
omitted. Again, in Map 32, a village named Vauxalles, not shown on the 
larger-scaled Map 31, appears west of Vailly ; is this intended for Celles-sur- 
Aisne? The maps accompanying vol. 2 might with advantage have 
included a large-scale one (say 1/25,000) to illustrate in detail the Battle of 
Nonne Bosschen (11 November 1914), one of the most dramatic episodes of 
the whole war. 

In general, however, these first two volumes of the Official History have 
been compiled and produced in a manner worthy of the achievements they 
describe. We may hope that the other volumes still to come will maintain the 
same high standard of excellence—a standard higher than that which any other 
of the belligerent nations has been able to attain. 


History of Russia F. Platonov. London: Macmillan & Co. 
1925. 8X54, pp. viii.t436. Maps. 145. net. 

A History of Roumania : Land, People, Civilisation N.Iorga. London: 
T. Fisher Unwin, Ltd. 1925. 9 x 54, pp. xii.+ 284. Map. Ios. 6d. 
net. 


Russian history, and particularly early Russian history, displays prominently 
the influence of geography. Prof. Platonov recognises this, and devotes a 
little more space than is commonly done in history text-books to its elucidation. 
In the turmoil and confusion of Russian medizval history we are witnessing 
the seeking-out of a geographical rallying-point by the eastern Slavs. The 
southern steppes along the shores of the Black Sea were attractive agricultural 
and pastoral land, but they lay upon the route of successive waves of Hun and 
Tartar invaders. Thus the Slavs, working north-eastwards from the Car- 
pathians, made their first centre at Kiev, on the borders of steppe and forest 
land. There they were also in control of the route across Europe from the Baltic 
to Byzantium, which followed the Western Dvina and Dnieper. This trade 
route was the first important factor to direct Russian attention towards that 
city, and the connection was further strengthened by Russia’s adherence to the 
Greek Church. With internal dissensions rife at Kiev, and under strong Tartar 
pressure, the centre of power moves northwards to Novgorod, at the northern 
end of the Baltic route, and to Vladimir. Other West European powers come 
to dominate the Baltic, and Novgorod too declines. The leadership among the 
particularist duchies is finally taken by Moscow, which expands by the far- 
sighted exploitation of its natural resources and its favourable position on the 
system of waterways linking the Upper Volga region with North Russia. 
Firmly based on this centre, Russia under the Tsars gradually regains control 
of the southern steppes, secures an outlet on the Baltic, and expands rapidly 
north-eastwards across Siberia. This is briefly the substance of the first half of 
Prof. Platonov’s book. The broad outline can be traced through his pages, 
but the subsidiary events are rather obscured by a host of names and a lack of 
dates (though there is a brief chronological table as an appendix). The maps 
are also somewhat too crowded with names to give much guidance. A possible 
minor cause of confusion is the use of the word “‘ Greece ’’ to denote the territory 
of the Eastern Roman Empire. 

The history of Romania touches that of Russia at many points. The low- 
lands between the Carpathians and the Black Sea served as a corridor from the 
Russian steppes to the Balkans and to Constantinople. Similarly the Danube 
is a great route from the north-west. Thus at various periods the movements 
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of Goths, Tartars, and Russians from the east, of Gauls, Romans, Slavs, and 
Magyars from the north and west, as well as Turks from the south, have con- 
verged upon these plains and valleys between the Carpathians and the left 
bank of the Danube. That the degree of Roman culture which the original 
Thracian inhabitants received from the Empire should have survived through 
these vicissitudes is a remarkable example of the tenacity of national character- 
istics. Prof. lorga attributes it largely to the nature of the country, the intimate 
union of Carpathian valleys and Danubian plain, which early gave rise to a 
feeling of unity, and to the strongholds furnished by the mountains; but 
it was also due to the transitory character of these inroads. He writes with less 
restrained enthusiasm than Prof. Platonov, and in spite of his sub-title gives 
but a brief consideration of geographical factors; but his work is the more 


readable of the two. RC: 
ASIA 
Travels in India Jean-Baptiste Tavernier, Baron of Aubonne.— 


Translated from the original French Edition of 1676, with a biographical 

sketch of the Author, Notes, Appendices, etc., by V. Ball, C.B., LL.D., 

F.R.S. Second Edition, edited by W. Crooke, C.I.E. 2 vols. Oxford 

University Press. 1925. 7 X 44, pp. xc. +335; xv. +399. Map, Por- 

traits, and Illustrations. 18s. net. 

To Prof. Charles Joret we owe the first serious attempt to dispel the mis- 
conceptions that surrounded the life and journeys of Tavernier, and to the late 
Dr. Valentine Ball the first endeavour made in this country to edit in a scientific 
—and, it should be added, most systematic and able—manner the record of the 
portion of his travels that related to India and neighbouring lands. Since 
Ball’s two volumes appeared in 1889 so many works have been published that 
shed light upon our traveller’s story that a new edition, which Ball himself had 
been preparing before his death, became desirable ; and it is fortunate that the 
completion of the task was entrusted to the competent hands of the late William 
Crooke, whose knowledge of Northern India was so varied and deep. 

Like many of the early travellers in the East, Tavernier received scant 
credit for veracity, even at the hands of his own countrymen. His lack of 
education and the manner in which his material was dealt with by Chappuzeau 
and de la Chapelle are largely responsible for this. He was a merchant, not 
ascholar. His own honesty of disposition—patent to all his readers—probably 
led him to accept unreservedly the statements of others. We feel we can trust 
him when he describes his personal experiences. The difficulty, accentuated 
by paucity of dates and absence of chronological arrangement, is to distinguish 
between these and hearsay. Absorbed throughout his forty years of travel 
in mercantile transactions, the information he supplies on commercial topics 
is invaluable: but here we are rather concerned with his geographical details. 
The more closely we study his accounts of those routes which he definitely tells 
us he traversed, as for instance the journeys from Surat to Masulipatam and 
Golconda, and from Agra to Patna and down the Ganges to Dacca, the more 
we appreciate the correctness of his record. Strong arguments can be urged 
for holding that he did not himself visit ‘‘ Soumelpour ’—he does not say he 
did—and that Ball’s identification of this site is probably mistaken. On routes 
he did follow many sites remain to be identified ; but with a little trouble pro- 
bably almost all might be traced. Space will admit of reference here to one 
journey only, that from Agra to Dacca (1, 98 f.). The following suggestions 
may be made: 


REVIEWS 83 


“ Satragy-sera is Saiyadraja. ‘‘ Saode-sou is the Sawath river (z.e. the 
Durgavati), Sawath being an old-established village by the side of the river 
where the road crosses it. ‘‘ Gourmabad ” is Khurramabad, but this is not 
Jahanabad, but a distinct village 34 miles nearer to Sasaram. The “ beautiful 
mosque”? at Sasaram is the mausoleum of Sher Shah. ‘“ Sera D’Eriia” 
(p.101) is Daryapur. The “‘ Kaoa” is the Ruynullah of Rennell, the “‘ Rua or 
Roua ”’ of Tieffenthaler (an R in the manuscript may have been mistaken for a 
K). The ‘“‘ Erguga” is apparently the channel now known as the Garkhe. The 
“ Aquera”’ is the Dakra nala. The “‘ Katare”’ is the Ratara of Broucke’s 
map—an old channel of the Kosi (here again the K seems to be a mistake for R). 
The “ Mart-nadi ”’ is the Alartnade of Broucke, the Martnath of Moll, which 
seems to represent a channel of the Mahananda then “ dying,” or silting up. 
“ Toutipour,” Acerat,” Douloudia,’” ‘‘ Dampour,” “ Jatrapour,” and 
“ Kasiata ” are all marked on Bellin’s map of 1752. The first two are shown 
by Rennell as Turtypour and Hazeryhutty, and Jattrapour is also marked by 
him. Douloudia seems to have been at, or near, the site of the modern Da- 
mukdia. Dampour may be the Moddapour or the Mudunpour of Rennell. 
“ Bagamara ” is Baghmara, now a suburb of Nawabganj (Rennell’s Nabob- 
gunje). Kasiata appears to be the modern Kshatia, about 14 miles ina straight 
line west of Dacca, but the winding river route would be quite 4 miles longer. 
The description of the last part of this journey is of special interest as showing 
that up to 1666 boats went down the Ichamati from near Jafarganj to Dacca. 
Since then this old channel, which still has several sacred bathing ‘‘ ghats ” 
along its banks, has largely silted up. Tavernier’s account also shows that the 
Lakhia river then flowed far to the west of its present course, probably down the 
broad channel marked by Rennell as the ‘‘ Sawarya or Cassimpour R.” 

It is a pity perhaps that Tavernier’s spelling of place-names was not retained 
in the text, the modern names, where known with certainty, being added within 
square brackets. This would not only have made for consistency, as the original 
spellings have been reproduced in so many cases, but avoided possible mis- 
conception. 

The notes seem to have been carefully prepared, but some statements need 
revision. For instance, Tavernier’s ‘‘ Madesou Bazarki” (1, 108) represents 
Makhsusabad, the then name of the place, and not Murshidabad, a name not 
applied till nearly forty years after his visit. It is improbable that Tavernier’s 
“chatre ” (1, 117) can be taken to represent “ shutari,”’ as the word meaning 
camel-driver is shutur-ban, not shuturi. Tari (1, 128), as the word itself 
indicates, means essentially the juice of the ar, the palmyra palm (Borassus 
flabellifer), though the khajur, or date palm (Phenix sylvestris) is also tapped 
forthe purpose. Zar (1, 149) is not the name of a fibre, but of a coarsely woven 
stuff, sacking or (sometimes) matting ; moreover it is most unlikely that jute 
(pat) was used at Vengurla in those days for the purpose (see Watts). The 
existing buildings at Rohtasgarh were constructed under the orders of Man 
Singh between 1589 and 1607, and not in 1654 (2, 64): Man Singh died in 
1615. In the description of Soumelpour the original French text does not say 
that the Koel “ passes the fort ” (2, 65), but that it passes at the foot (au pied) 
of the eminence on which the Raja’s tents were pitched. St. Pierre and Boza 
(2, 104) may be found on any good map, as San Pietro island at the south- 
west corner of Sardinia, and Bosa on the west coast thereof, some 20 miles 
south of Alghero. ‘‘ Pauzecour” (2, 145) is surely intended for Jeshagar, the 
common Persian word for artisan. 

The index is fairly complete ; the printing, exemplary. 
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Dans I’Inde (De Ceylan au Népal).— D. Sylvain-Lévi. Paris: F. Rieder 

et Cie. 1925. 74 X 43, pp. 244. 

This little book comprises a series of letters sent home (to France) describing 
in a light and unconstrained style, a year’s tour in India during 1921-22. We 
have an interesting view of the utopian life at ‘‘ Santiniketan,” and of the stern, 
yet in many respects enlightened, rule in Nepal, where M. and Mme. Lévi 
spent some four months as guests of the Maharaja ; as well as short, but often 
discerning, accounts of visits to other places, such as Bodh-Gaya, Benares, Agra, 
Gwalior, and Mysore. The authoress discloses an observant mind and an artistic 
sense, and her descriptions of scenery are picturesque and faithful. She gives 
us views of the social and religious life of the Brahmo-samajists, orthodox 
Hindus, Buddhists, Jainas, and Parsis, and occasional peeps at officialdom. 
Islam is not portrayed. Madame Sylvain Lévi did not see India as the tourist 
does. Travelling with her husband, who is so well known and respected there 
for his learning in Oriental subjects, she was privileged to live in close touch 
with real Indian life ; and this cognizance of the inner life and emotions of the 
people adds much to the value of her narrative. C. HE. A. WG. 


China and the West. W. E. Soothill. Oxford: University Press 
(London: Humphrey Milford). 1925. 9X6, pp. vili.t-216.  Shetch- 
map and Illustrations. 10s. 6d. net. 

This book is based on a series of lectures delivered by Prof. Soothill at 
Oxford two years ago to students of the Modern History and Geography 
Schools, and also to those engaged in Oriental studies. There are only some 
200 pages in all, and the first half contains a readable sketch of all that is known 
of the intercourse of China with the rest of the world from the dawn of history 
to the end of the eighteenth century. The rest of the book is taken up with 
the story of the foreign influences which in recent times have steadily undermined 
the traditional control of the mandarins, and which, for better or for worse, 
have forced a continent of peace-loving farmers into a long series of conflicts, 
internecine as well as external, the end of which is not yet in sight. The aim of 
the Washington Pacts of 1922, which Prof. Soothill scarcely notices, was to put 
a stop to the use of armed force by foreign nations in the settlement of Chinese 
disputes and to give the mushroom military rulers no reasonable excuse for 
maintaining large armies; but, as we know, by releasing these satraps from 
the fear of external aggression, the self-denying ordinances of the Western 
Powers have merely whetted their desires to take vengeance on each other. 
Prof. Soothill says, ‘‘ the need of China is a new soul in her men of capacity. 
. . . That the renaissance will come is certain. In the meantime millions 
may have to die of famine, be plundered by soldiers, brigands, and pirates, 
and be oppressed by monstrous ill-government—and these millions are the most 
industrious, most thrifty, most easily governed people in the world.” 


AFRICA 


An Amateur in Africa C. Lestock Reid. London : T. Fisher Unwin. 
1925. 9 X 54, pp. 218. Portrait and Illustrations. 12s. 6d. net. 

Slaves and Ivory.— Major Henry Darley. London: H. F. & G. Witherby. 
1926. 9 X 54, pp. xviii. +219. Map and Illustrations. 12s. 6d. net. 
The first of these is an ordinary book on travel in Africa, principally, as far 

as one can see, connected with hunting. The ponderous humour which 

deprecates heroics and never fails to draw attention to them obtrudes throughout. 
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One wonders why so many books on Africa should suffer from this trait, and 
is reminded of the traveller who, on being asked to tell of his adventures, replied 
that properly organized and well-conducted expeditions did not have adventures. 

Major Darley’s account of his travels in the little-known area where the 
borders of the Sudan, Kenya, and Abyssinia march is of a very different sort. 
It is one of the most entertaining books we have had the pleasure of reading for 
along time. It errs on the side of being too short, for the rather breathless 
way in which the author transports himself and his readers backwards and 
forwards between Abyssinia and the Nile makes it hard to follow where he is 
going and why he is going there. Moreover, geography would have gained 
by more detail; the occasional references to physical features are tantalizing 
in their brevity. 

Major Darley does not enter into the whys and wherefores of scientific data 
or political situations. He notes their existence, praises and condemns as he 
thinks they deserve, and passes on to the next adventure. That he encountered 
adventures was less his fault than the direct result of active local hostilities, and 
his consequent decision to do what he could for some unfortunate British 
subjects who were being enslaved by the Abyssinians. Major Darley is—how 
shall we put it ?—rather Elizabethan in temperament. And of course we 
must never forget that Francis Drake was considered a pirate by our permanent 
officials even in those boisterous days. Major Darley is moved to indignation 
by many things he saw, only he is perhaps less than fair in his condemnation 
of the policy of closing certain unadministered areas in British colonies to 
travellers. The average traveller is certainly not so capable of looking after 
himself and maintaining the prestige of this country as the author has shown 
himself to be. He also condemns the way in which the natives in that part of 
Kenya and the Sudan were left unprotected and exposed to the unkindly 
attentions of the Abyssinians. The position has improved in many ways since 
he wrote, but the political and financial difficulties in the way of achieving 
such reforms can unfortunately only be overcome more slowly than Major 
Darley’s Elizabethan temperament will stomach. Of the conduct of the 
Abyssinians no words that the author has used can be too strong, but he 
realizes as well as any one connected with the country, the difficulties which 
stand in the way of an improvement in the still unsatisfactory state of affairs. 

The sketch-map which purports to cover the ground traversed by Major 
Darley needs severe censure ; it is confused, almost illegible, and omits many 
of the more important places referred to in the text. FR, Re 


Geologie der Erde: Geologie Afrikas.— Erster Teil. Prof. Dr. E. Krenkel. 
Berlin: Gebriider Borntraeger. 1925. 10} X 7, pp.x. +461. Twenty- 
two Plates. GM.34.50. 


Taramelli and Bellio’s ‘Geology and Geography of Africa,’ published in 
1890, has been so long out of date that it is fortunate that it has now been 
succeeded by a much larger work by a man so well acquainted personally with 
important sections of Africa as Prof. E. Krenkel of Leipzig. The volume 
opens with accounts and sketch-maps of the relief of the continent, of its 
relation to the oceanic depths, and a summary of the geological structure of 
each of the main divisions. He divides the continent orographically into two 
sections: “‘ High Africa,” including all the eastern highlands and the whole 
width of the continent south of the Congo Basin; and ‘‘ Low Africa,” which 
includes the Congo Basin, the Sahara, and North-West Africa. The Atlas 
region he separates as ‘‘ Klein Afrika,’ which is European in structure and 
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affinities. In the sketch-map of the Atlas he represents the southern chain 
as consisting of fragments arranged in échelon, as if by pressure from the south ; 
while the northern chain, the Tell, is continuous. He shows the main chain 
trending straight out into the Atlantic toward the West African islands, as the 
support for the old Atlantis. He reminds us of the continental structure of 
these islands by pointing out that the Cape Verde Islands include crystalline 
rocks and some Jurassic beds ; that the Canaries have a foundation of ancient 
diabase, metamorphic rocks, slates, and contain some Upper Cretaceous marine 
beds; and that Madeira contains some coarsely crystalline plutonic rocks, 
and at 1300 feet above sea-level some marine Miocene. In his discussion of 
the structure of Africa he attributes the main features to a network composed 
of two series of mountain lines, the Erythrean, which trend approximately 
north-west to south-east, and intersect the Somali lines at right angles. These 
lines must, however, as shown by the map, be interpreted in a very general 
way. He discusses Wegener’s hypothesis as applied to Africa and emphatically 
rejects it, preferring Kober’s views ot a great sunken orogen under the Arabian 
Sea. The continent and the adjacent sea-floor he insists are an essential unity. 
The sea-floor around Africa, says Prof. Krenkel, is no mere exposure of the 
Sima, but is rather a down-sunken fragmentary relict of the African Sali- 
sphere; retaining features of that lineage; and the foundered blocks of a 
once larger Africa are still in insoluble connection with their parent mass, 
and have not drifted far from it. 

The main discussion in this volume deals with five sections of the continent, 
for three of which composite names are used: Syrabien, Egynubien, and 
Abessomalien. The first of these, Syria and Northern Arabia, Prof. Krenkel 
regards as African in essential structure. He illustrates the tectonic origin 
of the northern part of the Rift Valley by some instructive aeroplane photo- 
graphs of the Dead Sea, the Jordan Valley, and the country beside the 
Wadi Araba. The account of Palestine is fully up to date and mentions 
Wyllie’s discovery of Triassic fossils which have been described by Cox. The 
account of Somaliland summarizes in the Appendix some of the results in the 
recent Hunterian Museum Monograph. In the descriptions of Syria and 
Northern Arabia Prof. Krenkel restates his view of the importance of the 
Syrian Arc. The account of Eastern Equatorial Africa benefits by the 
author’s personal knowledge of Tanganyika Territory and his full acquaintance 
with the recent literature of the adjacent areas. He doubts whether the 
volcanoes of that region date from so early as the Upper Cretaceous, since in 
Mozambique the eruptions began in the Oligocene. The view of the Upper 
Cretaceous age of the eruptions has been criticized from the opposite point 
of view, as it has been claimed that the evidence from the Zambezi shows that 
they began in the Lower Cretaceous. Whether the eruptions began in the 
Eocene or the Upper Cretaceous rests on inferential evidence from the northern 
and eastern sides of the Arabian Sea. 

The Tanganyika Sandstone is referred by Professor Krenkel to the Karroo 
System, though, as he remarks, no fossils have yet been discovered in it. The 
beds are so well exposed and have been so often searched, that the absence of 
fossils, though negative evidence, is in favour of the predominant view that 
this sandstone should be correlated with the Waterberg Sandstone of South 
Africa instead of the richly fossiliferous beds of the Karroo. The volume has 
useful references to the recent literature, and is illustrated by many maps and 
beautiful illustrations. We Gs 
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MATHEMATICAL AND PHYSICAL GEOGRAPHY 


Le Relief de la Terre: Ses Origines, Ses Lois, Son Evolution.— Principes 
nouveaux de Géographie Physique. Paul Soulier. Avec 68 Figures 
ou Cartes dans le texte et 3 Planches hors texte. Paris: Librairie Félix 
Alcan. 1925. 10 X 6}, pp. x. + 432. Sketch-mapsand Diagrams. 30frs. 


Recent geographical literature includes many books dealing with the 
evolution of the Earth. The theories on which these works are based vary 
widely, and each interprets the features of the Earth’s surface in a way most 
favourable to the point of view of the writer. The present work is another 
such ambitious attempt to explain not only the major, but also many of the 
minor, features of the globe, in a single volume. The arguments are based 
very largely on the Hypsographic Curve and the relations of this curve to that 
obtained theoretically from the Law of Chance. From a careful analysis of 
these curves figures are given indicative of the volumetric changes wrought 
by denudation. 

At varying distances below the surface is an orogenic bed (couche orogénique) 
which is subject to expansion on account of hydration and the expansion of 
liquids and gases through heat. _It is to the expansion of this bed that the actual 
relief of the globe is due. The author, however, endeavours to show that 
terrestrial relief is similar to lunar relief in its main aspects. The lunar crater, 
which the author calls a cirque, is the unit of reference. This feature is re- 
garded as an orogenic basin having a volcanic cone at its centre and a great 
rampart of mountains surrounding it. Both cone and mountains are due to 
the expansion through hydration and other processes in the orogenic bed. The 
continued growth of such a basin, and its fusion with neighbouring basins, has 
produced the great depressed areas on the moon. On the Earth the depressed 
areas are the seas and oceans, whilst on Mars the ‘“‘ canals” are taken to be 
mountain ranges. The theory, in fact, seems to be applicable to any body in 
the Solar System. 

Where so much is involved one can only touch on a few points in review. 
We note the author is a strong supporter of the permanency of the ocean basins, 
and that he holds the continents have gradually extended during geological 
time—there having been no land at the time of the critical deluge, which hap- 
pened when the temperature of the Earth fell below 360° C. Our mountain 
ranges are due to the enlargement of the ocean basins, which, in the first 
place, were limited to the original depressions in the Earth’s crust, and which 
gradually squeezed the parts between them into more prominent ridges. The 
repetition of this process has welded newer ranges on to the older, thus forming 
the continents. Contrary to Kober and others, Soulier thinks the islands of 
Oceania and the Atlantic Ridge are respectively a continent and a mountain 
range in process of formation. In the former case the interpretation put upon 
the coral reefs does not accord with the recent support Darwin’s Theory has 
received. The volume of the oceans was originally quite three times as much 
as now ; it has been lessening throughout geological time. Finally, the oceans 
will disappear. Then will the cirque-like structure of the main Earth-features 
be clear. The distribution of volcanoes is once again related to their frequent 
proximity to the sea and the infiltration of sea-water to the magma-basins 
Those far away from the sea are no exception to this rule. Whilst admitting 
that most geological writers find this a difficulty the author himself thinks it 
quite reasonable that water should percolate through the surface and reach 
these areas. 


ain 
h; : 
ain 
the 
of 
ine 
ent 
ine 
ks, 
ot 
ed 
ely 
ral 
lly 
an 
ty. 
he 
li- 
3S, 
it, 
ad 
in 
O- 
ne 
ns 
ne 
1€ 
1d. 
1€ 
1€ 
1e 
in 
it 
ut 
e 
n 
0 
e : 
of 
it 
h 
d 


88 REVIEWS 


The book makes interesting reading, but the arguments are not very con- 
vincing. The conceptions are new and bizarre. The great number of statistics 
of the volumetric changes in the Earth’s crust are, in the nature of things, 
only approximations. However, the author has focussed attention on the 
importance of the Hypsographic Curve in a way at once interesting and 
instructive. 

The book itself is rather poorly produced: neither paper nor printing is 
good. A list of errata is added, but, unfortunately, it by no means covers 
all the typographical errors. There is no index. J. A.S. 


Surveying Instruments : Their Design, Construction, Testing, and Adjust- 
ment.— R.M. Abraham, M.I.E.E. London: C. F. Casella & Co., Ltd. 
[N.D.] 8} x 5%, pp. ix. + 309. Jllustrations. 7s. 6d. 


This book, by the chief engineer to Messrs. Casella, contains much valuable 
information on the subjects included in its title. No man can get the best 
out of his instrument unless he understands how it was made, what parts are 
liable to deteriorate by wear, and how that can be avoided or at least postponed 
by intelligent care. Every surveyor ought to have a notion of design, and be 
able to reject the bad models that survive—survive, say the makers, because 
he insists upon having in his maturity the very instrument on which he was 
instructed when young. Equally he should be able to encourage the progressive 
maker by appreciating improvements and even suggesting them. And any 
surveyor will learn a great deal from Mr. Abraham’s book. 

British instrument makers in the eighteenth century invented the automatic 
division of circles ; and in the twentieth have been conspicuous for their energy 
in making new and ever more accurate dividing engines. The latest is that 
of Messrs. Casella, the details of which are carefully described in a chapter of 
great value, perhaps the best thing inthe book. Great attention has been paid, 
also, to improvements in “ bubbles,’”’ and these are well treated, though we 
must wait for the Proceedings of the recent Optical Convention for the latest 
and most important advances on this line. The sections on testing and adjust- 
ment are full and carefully written, though not escaping the dullness inherent 
in a description of what is so much better learned by demonstration ; and 
there are interesting details on tests in the works before the instruments are 
passed out. We think it misleading, however, to base ideas of accuracy of 
setting upon figures for the resolution of images; the 5-inch micrometer 
theodolite is much more accurate than its maker will allow—20” to 30” for 
a measured angle (or so we interpret the printer’s ‘‘ 20 inches to 30 inches’’). 

The chapters on graduation, on levels, and on the prismatic astrolabe 
are fairly up to date; theodolites would be better for a little classification— 
the useful 3-inch mountain theodolite is barely mentioned, and the Wild 
instrument not at all; the photo-theodolites described and figured belong to 
the end of last century ; and there is no account of the invar tape suspended 
in catenary on straining trestles. The plane-tabler’s Indian pattern clinometer 
is strangely omitted. The latest stereo-plotter mentioned is the Von Orel-Zeiss 
model of 1911. 

The use of instruments is not included in the title, but there is much about 
it in the book, not to be recommended. Even the use of the theodolite micro- 
meter (p. 32) is quite wrongly described ; one would gather that the sextant 
is superior to the theodolite for determining time ; there are curious miscon- 
ceptions and errors in the chapters on Astronomical Work, and on Photographic 
Surveying. Thus the “impersonal micrometer’? on the transit instrument 
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in an observatory may, it is said, be so arranged that “the currents are fed 
to the controlling apparatus of the standard clocks’’; the “actual adjust- 
ments of a transit instrument are exactly the same as those for a transit 
theodolite ’—a new illustration of the danger in a bad name; and of air 
photographs “‘ when the plate is parallel to the ground the resulting photograph 
is rather mosaic-like, and can only serve as a rough guide for such purposes 
as military operations.”” The chapter on Topography proceeds by the devious 
path of (1) time and compass ; (2) stadia measurements ; (3) chain and level ; 
to (4) plane-table, whose advantage is simplicity and “ the fact that cumulative 
errors are not likely to arise as the work proceeds,” though there is no mention 
of triangulation. ‘It is this simplicity which gives to the instrument its value, 
and it is often found that the simpler the apparatus the more exact the result, 
as may be seen under the heading of Base Line Work, where the apparently 
crude method of tape measurements over fixed pegs is far ahead both in point 
of accuracy and speed of all the more elaborate methods of rods and com- 
plicated tape and tripod installations.’”” This conclusion, so depressing for 
an instrument-maker, is happily quite wrong ; but it emphasizes the need for 
drawing a sharp distinction between the matter properly included and well 
treated in this book, and the excursions which are less successful. 
A. R. 

GENERAL 

Economic Geology. H. Ries. Fifth edition, revised. New York: 

John Wiley & Sons; London: Chapman & Hall. 1925. 9X6, pp. 

v.+843. 291 zext Figs., 75 Plates. 255. net. 

The first edition of this book, published in 1905, bore the title ‘ Economic 
Geology of the United States,’ as did also the second and third editions. In 
the fourth edition the title was given a more general significance, although, in 
his treatment of the subject, the author continued to restrict his descriptions 
almost wholly to North American deposits. The fifth edition is not markedly 
different from the fourth, and gives very scant attention to deposits other than 
those of North America. 

The book is divided into two almost equal parts, pp. 1-425 dealing with 
non-metallic minerals, prominence being given to coal, petroleum, building 
stones, clay, limes, and calcareous cements; while pp. 429-779 deal with ore 
deposits, with prominence to the ores of iron, copper, lead, zinc, gold, and silver. 

Among those students in the United States who wish to confine their studies 
largely to North American deposits, the book is deservedly popular, for it gives 
fullest treatment to the most important minerals, is well stocked with references, 
and is very excellently illustrated. To students who wish to know something 
of the mineral deposits of the rest of the world, however, the book is very 
disappointing, for the information it gives on these deposits is not only scanty 
but often inaccurate. 

No mention is made of Moroccan phosphate deposits. The author makes 
a misleading statement as to the non-utility of leucite and makes no mention of 
Italian leucite-rocks. The mineral witherite is not mentioned. Diatomaceous 
earths other than those of North America are dismissed with the statement that 
“ Many deposits are known in Europe,” while no mention is made of the North 
African and other deposits. The author credits North and South Carolina 
and Brazil with nearly the entire world’s supply of monazite, and makes no 
reference to India and Ceylon as sources of supply. These examples serve to 
show that future editions of the book would be much improved by a fuller and 
more accurate account of mineral deposits in the world as a whole. T. C. 
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EUROPE 
The Glaciation of Borrowdale. 


As far back as 1873 Mr. J. C. Ward communicated to the Geological Society a 
paper on the glaciation of the north part of the English lake district, which, with 
the more detailed memoir published three years later by the Geological Survey, 
has remained the basis of all further work on the subject. His observations 
were made with great thoroughness, but thinking that one at least of his con- 
clusions needed reconsideration in the light of present knowledge, Dr. A. 
Raistrick has recently undertaken a new examination of the ground, especially 
at the higher levels which Ward had thought untouched by the glaciation, 
holding that the chief agent of boulder distribution had been floating ice. 
Dr. Raistrick’s conclusions are embodied in a paper printed in vol. 20, part 2 
of the Proceedings of the Yorkshire Geological Society, 1925. The author 
considers in turn the height and direction of the ice-scratches, the distribution 
of moraines, glacial drift, and erratics, describes the glacial lakes and lake- 
channels, and attempts a reconstruction of the physical conditions during the 
ice-period and ice retreat. He finds that the maximum glaciation was effected 
by a portion of the Cumbrian ice-cap moving from the Scawfell Massif as 
centre, the upper portion moving in a general north-north-westerly direction, 
ignoring the submerged topography, while the lower layers moved along the 
valleys. On meeting the barrier of Scottish ice in the north the Borrowdale ice 
split in two, a part going east, but the larger part west. A period of valley 
glaciers followed, and many large moraines were formed during their retreat, 
lateral drainage channels dating from this period being still traceable on the 
west side of the valley near High Doat and Castle Crag. Hanging valleys were 
produced, but the tarns they once held have mostly been drained by post-glacial 
gorges. The last phase consisted of cirque or corrie glaciers. The distribution 
of farms and hamlets is determined by that of moraines and lakes. The writer 
concludes that the pre-glacial topography has been modified but not materially 
altered by glacial erosion. 


Geographical Influences in the Growth of Namur. 


An interesting study of the evolution of Namur as the product of geographical 
factors is given by F. Nicolas in the Travaux du Séminaire de Géographie de 
2?’ Université de Liége, fasc. xvi., 1926. Although generally spoken of as 
situated on the Meuse, Namur might more justly be regarded as placed on the 
Sambre, in the valley of which rather than that of the larger river the chief 
urban agglomeration lies. The main features of the topography of the site are 
as follows: The heights between the two rivers which form the level platform 
of the “ Citadelle”’ formerly the ‘“‘ Champeau ”’ fall towards the confluence 
in a narrow spur which leaves only a small triangular area of level ground in 
the extreme angle. Beyond the lower course of the Sambre lies the gently 
sloping plain of Namur, bounded on the north by the edge of the limestone 
upland, and watered by the Hoyoul, which by pushing its cone of dejections 
southward has been the cause of the last bend of the Sambre before the junction. 
To the west the heights of the citadelle fall gradually to the level tract of 
Salzinnes, but descend steeply on the east to the Meuse above the confluence, 
leaving hardly any space for building. On the other side of the Meuse is the 
plain of Jambes, largely occupied by market gardens and bounded by wooded 
slopes. The site thus described lies between three different natural regions: 


THE MONTHLY RECORD g1 


On the north lie the fertile undulations of the Hesbaye, while on the south-east 
and south-west respectively are the Condroz and “ Entre Sambre et Meuse,” 
both with much poorer soil formed alternately of sandstone hills and calcareous 
and schistose depressions. 

The writer traces the growth of Namur from Neolithic times, when there 
seems little doubt that the spur of the ‘‘ Champeau ” was selected for first 
occupation by reason of the facilities for defence offered. The same con- 
sideration seems to have been dominant alike in the Celtic, Roman, and Frankish 
periods, for when the triangle on the right bank of the Sambre became too 
strait for the growing population this tended to spread to the left bank of 
the same river in virtue of the ease with which it could be crossed and the 
possibility of still keeping in touch with the chief defensive position. This 
area also had the advantage of a fertile soil, and a central position between the 
three different regions, enjoying easy means of communication with each. 
Throughout these periods the marshy nature of the plain of Salzinnes caused 
it to be avoided. The third main extension of the urban area, which began 
in the fourteenth century, was still in the same direction, chiefly now for economic 
reasons. From the early sixteenth century till the early nineteenth, population 
was largely concentrated within the fourth circuit of walls, but thereafter it 
spread alike over the northern plain in the valley of the Hoyoul, to St. Servais, 
in the north-west ; and over the plain of Salzinnes to the west. Jambes, on 
the right bank of the Meuse, has retained its rural character throughout, 
though its population has come to exceed 7000. That of Namur itself has 
increased from 15,500 in 1815 to about 40,000 in 1924. 


The Leipzig Canal. 


For the last three centuries various plans have been discussed for bringing 
Leipzig into communication by a navigable waterway with the Elbe, and the 
problem has recently been attacked afresh. All its various aspects are dis- 
cussed by Herbert Walter in the Mitteilungen of the Geographical Society of 
Leipzig for 1923-25. The choice lies between joining the city to the Saale or 
the Mulde, or building a canal to the Elbe. The Mulde is ruled out through 
its unsuitable hydrographical conditions. The Saale is more favourable. 
The lower reaches were made navigable in the fourteenth century, and the 
portion from the junction with the Unstrut to Weissenfels in the eighteenth. 
At present the river is navigable as far up as Halle for barges of 400 tons. 
Modern conditions require barges of at least 1000 tons, so that considerable 
correction to its course, and also locks ,would be necessary for the present scheme. 
There are also difficulties in building a canal from Leipzig to the Saale. The 
valley of the Elster, the tributary upon which Leipzig stands, is liable to floods, 
and the project of controlling the river at the same time would be too costly. 
A practicable route has been traced on the southern side of the valley, which 
gives an almost horizontal level to within 2 km. of the Saale, where the fall 
to that river is 20 metres. At one point an embankment 2°5 km. long would 
be necessary. It has been calculated that this canal would only require one- 
eighth of the flow of the Leipzig rivers. In view of the works also required 
on the Saale itself, the best solution would be a direct canal to the Elbe. The 
building of such a canal would however be difficult on account of the numerous 
railway lines that would have to be crossed and the topographical obstacles. 
A canal due north to Wallwitzhafen on the Elbe (65 km.) would have to negotiate 
the Breitenfeld, while the proposal to carry it round the western side, by the 
Elster valley and then due north to Aken on the Elbe, is open to most of the 
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previous objections, and would add 15 km. to its length. For these reasons a 
route which would at first appear to be difficult is favoured, that is, north- 
eastwards to Torgau on the Elbe. This would have to cross two low divides 
and the valley of the Mulde, but in the latter case an embankment would 
present no great difficulty. Two advantages are, that the distance as the 
crow flies is only 47 km., and that at Torgau the level of the Elbe is approxi- 
mately 25 metres below water-level at Leipzig, while the difference between 
Leipzig and, for instance, Aken is about 50 metres. The final choice between 
these alternatives seems to have been settled by questions arising from the 
“* Mittellandkanal” project. This: canal is to connect Hannover with the 
Elbe near Magdeburg. North and south routes were favoured by various 
states, and the advocates of the southern route finally accepted a compromise 
on the understanding, among others, that in connection with this scheme the 
Saale would be made navigable for barges of 1000 tons up as far as Kreypau, 
the point at which the Leipzig—Elster-Saale Canal would join it. Work was 
therefore begun on this canal in 1921. 

As one of the three great industrial centres of Germany, Leipzig would 
benefit from direct communication with the sea. Its iron, steel, and textile 
works bring it into relations with Sweden, the British Isles, and America, 
while foodstuffs as well as raw material are largely imported vid the Elbe. 
The canal should thus lower the cost of living, which is high for a German city. 
It should also have more local influences, in establishing a closer connection 
with the Westphalian coalfields, in developing the brown-coal area east of 
Halle, and developing Thuringia generally by the canalization of the Saale. 
Nor would the benefits be confined to Leipzig, but would be shared by the 
natural region extending to the Thuringer Wald and the Erzgebirge, of which 
it is the centre. 


AFRICA 
The Structure of the Western Sahara. 


This problem is discussed by Capt. Ressot in La Géographie, January 1926, 
from notes made on several journeys from 1921 to 1925. The area dealt with 
lies approximately between latitude 31° N. and 24° N., and longitude o° and 
9° W., and is of feeble relief, the greatest elevations being scarcely 200 metres 
above the general level. The writer distinguishes four main regions. In the 
centre there is a confused peneplain, the remnant of an archean dome, heavily 
eroded and partially buried, comprising the Igidi massifs, among others, of 
Tilemsi and Eglab, the latter with a general north-south direction. This 
peneplain continues towards the south-west to within 100 km. of the Atlantic 
coast, and is characterized by a confused mass of granitic domes, rarely over 
50 metres in height. To the north-east of this central block is an hercynian 
peneplain, a folded horst system of three mountainous ridges running approxi- 
mately from north-west to south-east. These ridges are separated by great 
longitudinal trenches containing the Erg Er Raui and Ergs Achan and El 
Atimin. To the north and west the peneplain is covered by the calcareous 
beds of the Tertiary Hammada, to the south by Quaternary strata. The third 
region, that of the western foldings, lies north of Awinet—Legraa, and is marked 
by shelving escarpments of Devonian age. These run for over 400 km. from 
E.N.E. to W.S.W. West of Awinet-Legraa they become mountainous, and 
then disappear beneath the Tertiary plateau of Dra. Cliffs very similar to these, 
as is noted later, appear to the south of the central block, running in a parallel 
direction. Between these escarpments and the Archean block appears a 
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band of lower Cretaceous sandstone. The undulating country of the south- 
west is limited by the escarpment already referred to. This comprises the 
Hank and the Kreb, which run in a N.E.-S.W. direction for 500 km. into 
Mauritania. The Kreb at El Kseib consists of three steps, about 100 metres 
thick, but diminishes to the south. Around Taudeni in the south-east similar 
and parallel structures are to be observed, while in the south-west the escarp- 
ments of the Mauritanian Adrar belong to the same system. 

It will be observed that, apart from the hercynian folds of the north-east, 
which run at right angles, each of these lines is parallel to the others, and also 
to the great Maroccan Atlas. This characteristic relief extends also to the 
Central Sahara. Capt. Ressot then attempts to explain the presence of the 
central block of the Eglab. He does not believe that the archzean core was 
once covered by an anticline subsequently removed by erosion, but attributes 
it to an epeirogenic movement forcing it up and so causing the folding on 
either side. This is brought out in a schematic geological section from north 
to south. Another diagram illustrates the character of the escarpments north 
of Awinet-Legraa. The author concludes with some notes upon the previous 
hydrography of the area, on the hypothesis that it formed one large basin drain- 
ing to the south, the principal affluent from the north being the Saura. In 
this connection he shows the probability of the upper Wadi Dra having 
flowed towards the Igidi, until captured by the lower Dra. The upper Dra in 
common with the other northern wadis flows in a N.W.-S.E. direction, parallel 
with the hercynian folding, and their former beds can be traced further to the 
south. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY 
Drift of Beach Shingle. 

The drifting of beach material alongshore has naturally been closely studied by 
civil engineers in connection with harbours and groynes, but comparatively little 
by geologists, among whom considerable diversity of opinion exists concerning 
the predominant cause of the movement. In the Proceedings of the Geologists’ 
Association (vol. 36, pt. 4, 1925) Mr. T. W. Marsh discusses the theory of this 
rather complex subject, and illustrates the main features of the drift round both 
the tide-harassed coasts of England and the tideless shores of Lake Michigan. 
There are two main theories, the tidal and the wave. Whilst there can be no 
question that the breaking of waves oblique to the shores is responsible for much 
movement of shingle, as shown in the case of Lake Michigan, there also appears 
to be little doubt that both processes playa part on the coasts of England and 
Wales. Here, however, it is very difficult to judge the relative importance of the 
flood-tide and of the waves, because with one exception in Cumberland it is 
found that the flood-tide and the wind-waves corresponding to maximum 
“fetch ’? work together on all three of our coasts, east, south, and west. In 
south Cumberland there is a considerable stretch of coast where the flood-tide 
and the heaviest waves act in opposition, the drift of the shingle being with the 
tide and against the waves. But along the Banff coast of Scotland, where the 
flood-tide is stated to flow from the westward and where the heaviest seas come 
from the direction of maximum wind-fetch, that is from the north-east, the 
shingle drifts towards the west, or with the waves and against the flood-tide. 
In this case the drift may be said to be with the ebb-tide. An interesting dis- 
cussion of the subject follows, in which it is clearly recognized that the diversity 
of coastal characteristics is such that local conditions must be the deciding 
factor in regard to tide or wind effects. In reply to a point raised in the discus- 
sion concerning the alleged meeting of the English Channel and North Sea tides 
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near Dungeness, Mr. Marsh points out that according to evidence placed before 
the Royal Commission on Coast Erosion in 1907 this is a very variable and 
complex phenomenon, and that the meeting may take place anywhere between 
Beachy Head and the Wash. It is to be wished that the text-books would 
exercise a little more care in presenting to the unwary student statistical general- 
izations about phenomena of sea and weather that are perpetually oscillating so 
widely about a mean value that the latter is comparatively seldom struck in 
actuality. 

GENERAL 
Natural Vegetation of the British Empire. 


The Imperial Botanical Conference (the first of its kind) which met in 
London in 1924 was impressed by the need of more coordinated and systematic 
work on the natural vegetation of the Empire, both from the point of view of 
increase in scientific knowledge of its nature, distribution, and behaviour, and 
because of the great practical importance of such knowledge for the formation 
of a sound judgment as to the best and most economical use of “ new ” land. 
A British Empire Vegetation Committee was accordingly set up by the Con- 
ference, and this Committee (with the cooperation of the Crown Agents for 
the Colonies) is now publishing a book—‘ Aims and Methods in the Study of 
Vegetation ’—designed to give existing and future workers in this field some 
systematic idea of the nature, aims, and methods of the modern study of vegeta- 
tion. The book is edited by Mr. A. G. Tansley and Dr. T. F. Chipp. The 
first part contains a general account of the subject, the remainder consists 
of a series of chapters by different prominent and successful investigators of 
vegetation in different parts of the Empire, explaining their own aims and 
methods of work and recounting their own experiences under varying con- 
ditions. Thus, Dr. Chipp of Kew writes on ‘ Aims and Methods of Study 
in Tropical Countries,” based on his own experiences as a Forest Officer in 
West Africa ; Professor Troup, of Oxford, contributes a chapter on “‘ Problems 
of Forest Ecology in India ;”’ the veteran Dr. Cockayne describes his method of 
work in several chapters dealing with different vegetation types he has studied 
in New Zealand; Professor Bews contributes chapters on methods of study 
in South Africa, and so on. 

With the object of supplying the book at the lowest possible cost and making 
it readily accessible to forest and agricultural officers and other students of 
vegetation throughout the Empire, the committee has appointed a number of 
voluntary distributors in the different Dominions, Colonies, and Protectorates, 
instead of using the ordinary channels of distribution through booksellers. 
Copies may be obtained from any of these distributors at 12s. 6d@., or post free 
at the same price from Dr. Chipp, 199, Kew Road, Kew, or the Crown Agents 
tor the Colonies, 4, Millbank, Westminster, on receipt of the proper remittance. 
Since the book contains a summary account of modern methods of investigating 
vegetation, with chapters on climate, soil, human and animal agencies illus- 
trated by examples from different parts of the world, it will probably interest 
a wider circle of readers than those for whom it is primarily intended. 


The Twenty-Second Congress of Americanists. 


The twenty-second session of the Congress of Americanists will be held 
at Rome this year, from September 23 to 30, under the patronage of the 
King of Italy and with the support of other distinguished personages, Cav. 
Mussolini being its Honorary President. As usual the Congress will be 
divided into various sections, each with its own President, that for History and 
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Geography being Professor Roberto Almagia, whose contributions to the 
history of geography and cartography, as well as to other branches of these 
subjects, are widely known and appreciated. The anthropological section 
will be presided over by the distinguished savant Professor G. Sergi. The 
meeting for the formal constitution of the Congress will take place on the 
morning of September 23, and the inaugural general meeting later in the 
same day. The sectional meetings will begin on the 24th at the rooms of the 
Reale Accademia dei Lincei, excursions being arranged for the 26th and 28th, 
while the closing meeting will be on the 30th. Effective and associate member- 
ship is obtained by the payment of L.120 and L.60 respectively, and the tickets 
entitle the holders to a 50-per-cent. reduction of charges on the Italian railways 
from September 15 to October 15, as well as free entry to museums, etc. Early 
in October members will have the opportunity of visiting either Naples or 
Florence, and the formal closing of the meeting will take place at Genoa. 
In the preliminary list of papers to be read there are several of special interest 
to geographers, including one on the Verrazzano brothers by A. Bacchiano 
(see Fournal, 67, p. 574), another on Amerigo Vespucci by A. Magnaghi 
(Fournal, 66, p. 339), and a third by A. Isnard (of the Bibliothéque Nationale) 
on a map of Peru of 1545. The Franciscan celebration of this year finds an 
echo in papers on the relations of Columbus with that order, and on the 
activities of the order in South America. Professor Sergi will submit a memoir 
on the general characters of the American Aborigines as a help to the solution 
of the problem of their origin. 


OBITUARY 
Admiral Sir John Parry, K.C.B. 


WE have to record with great regret the death on 21 April 1926 of Admiral 
Sir John Franklin Parry, K.C.B., a grandson of Sir Edward Parry, the Arctic 
explorer. At the time of his death Sir John Parry was Senior Director of the 
Hydrographic Bureau, Monaco. Previously, from 1914 to 1919, he had held 
the post of Hydrographer of the Navy. 

Born on 15 August 1863, Sir John entered the Royal Navy in 1877, and 
first joined H.M. Surveying Service in 1884, when he was appointed to H.M.S. 
Triton, surveying on the east coast of England. He later served in the Red 
Sea and the Far East, taking part in the operations at Suakin in 1884-5. After 
further experience of hydrographical surveying he commanded H.M.S. Dart 
from 1897-1900, during which period important work was carried out in 
Australian waters. From August 1900 to February 1903 he was Chief Civil 
Assistant to the Hydrographer, Admiral Sir William Wharton, K.C.B., 
F.R.S. During the remainder of his hydrographic work afloat he commanded 
H.M.S.S. Zgeria surveying in British Columbia, 1903-05; H.M.S.S. Merlin 
in the Red Sea and the north-west coast of Borneo; and H.M.S.S. Egeria 
again from 1908 to I9gI0. 

In 1910 Sir John was appointed Assistant Hydrographer, a post which he 
held until 1914, when he became Hydrographer. During this period he carried 
out much important work, besides serving as the Admiralty representative on 
the Board of Trade Committee on Derelicts in 1912; on the Conference on the 
Atlantic Ice Patrol, following the loss of the 77tanic ; as British delegate to 
the French Conference on the use of wireless telegraphy in connection with 
time and weather ; and as Chairman of the important Admiralty Committee 
on the reorganization of British Admiralty Charts. Sir John Parry held the 
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post of Hydrographer of the Navy from September 1914 to August 1919. 
Throughout the war, the increased demands for new forms of charts and other 
technical hydrographic publications were, under his direction, fully met, 
and, though the ships employed were reduced, the surveyors’ activities afloat 
were greatly extended. Before retiring he presided over the International 
Hydrographic Conference in London in 1919, when the standardization of 
charts and hydrographic publications was discussed. 

After his retirement he served on the International Hydrographic Bureau 
Committee, and subsequently as Senior Director of the Bureau at Monaco. 
In 1920, on behalf of the Contractors for the Crown Agents for the Colonies, 
he took charge of an expedition to the Gold Coast to select the best locality for 
a deep-sea harbour, as a result of which work has been commenced at Takoradi 
Bay. He was promoted to Admiral on the Retired List in November 1925. 
In recognition of his services he was made a C.B. in 1916 and K.C.B. in 1919, 
He also received the Cross of Commander of the Legion of Honour, and the 
Distinguished Service Medal of the United States. He was a member 0! 
our Council from 1918 to 1920. 


MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 1925-1926 

Fourteenth Evening Meeting, 31 May 1926.—The President in the Chair. 

ELECTIONS.—Victor Allcard; Thomas Holmes Baxter; Miss Philipps 
Beatrice Bridges; Mrs. Alan Cobham; Prof. Henry E. Crampton; Capt 
Charles James Stewart Fraser, 1.A.; Malcolm Langton Hepburn, M.D., B.S. 
F.R.C.S., L.R.C.P.; John A. Hilton; Lieut.-Col. Allen Crawford Howard, D.S.0. 
M.C., M.I.C.E.; James John, B.Sc.; Frederick William Johnston, B.A., LL.B. 
Harold McCracken; Rev. Arthur Macnamara, M.A.; Mrs. Max Mayer 
William Monypeny Newsom; Eugene Ramsden, M.P.; Rev. Anthony 
Rippiner; George Wesley Royle, L.D.s.; Arnold Tillotson; Mrs. Stella Mauc 
Court Treatt ; James Berkeley Wise. 

PAPER: Darwin's Chile. Dr. F. M. Chapman. 


Fifteenth Evening Meeting, 14 June 1926.—The President in the Chair. 
ELECTIONS.—-H. W. Arnott; Hermann Johann Christian Alexande 
Asmus; Percy Lytton Baker; H. W. Roy Bertrand; Major Colin Henr 
Alfred Borradaile; Col. J. Bruce-Kingsmill; Robert Edward Warwick Burn 
side, B.A.; Miss Mary Louisa Chiles, A.L.c.M.; Capt. John Ingles Chrystall 
M.C.; James Eling Coleclough, B.A., LL.B. ; Rigby Crocker, B.A.; Eric Arma 
Vully de Candole ; Robert Coventry Denby ; Rev. Howard Wilbur Ennis, B.A. 
Capt. Clifford Charles Erskine-Bolst, J.P.; Alwyn Ezra; Major R. E. Fisher 
0.B.E.; Kenneth George Grubb; Alfred Cecil Hardy, B.sc.; Wilfred Welch 
man Harston; William Snowdon Hedley; Charles Richard Hubert; Gen 
Lamb; Max. Walter Lessing ; Miss Katharine E. Ley, M.A. ; Edward Rudolp! 
Mayer, B.A., LL.B.; Major Henry Richard Caine Meade, 1.A.; Alan Dougla 
Merritt; Capt. D. G. Moncrieff-Wright, M.c.; Frank Nickson, B.SC.; Mis 
Edwina Niness ; Miss Irene Mary Oakden, M.A. ; Rev. James Clarence Ogden 
Geoffrey Pilkington Plackett; Stanley Larmond Randolph; Capt. Rober 
Francis Salt; Wilfred Scholes, M.A.; Rev. Alexander William Scrutton, M.A. 
Peter Young Smith; Rev. Mervyn James Stewart ; The Rt. Hon. the Earl o 
Strafford; S. Digby Strong, M.A.; Louis Morin Symes; Capt. Robert Lance 
lot Vance, 1.M.S. ; Rev. Leslie Dixon Weatherhead ; William Drake Westervelt 
PAPER: The Alaska Boundary Demarcation. Major E, W. Nesham. 
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REFERENCE TO CAMPS. 


McCarthy, May 12th, 1925. 

Martin Harris Cabin, May 12-13. 
Undercliff Camp, May 13-14. 

Flat Camp, May 14-15. 

Bryson's, May 15-16. 

Short River, May 16-17. 

Hubrick, May 17-18. 

“Trail End,” May 18-19. 

Chitina Point, (Walsh Camp), May 19-20. 
Fraser Baldwin Cache, May 20-22. 
Boundary Camp, May 22-23. 
“Turn,” May 23-25. 

Advance Base Cache, May 25-31. 
Cascades, May 26-June 3. 
Observation Point Camp, June 3-9. 
King Col Camp, June 8-14. 

Ice Cliff Camp, June 14-16. 

Windy Camp, June 16-21. 

“185" Camp. June 21-22. 

Plateau Camp, June, 22-26. 
Bivouac, June 23-24. 

The Summit, June 23rd, 1925. 
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This map is taken from the General Mop of the Region troversed by the 
‘ntarnavonal Boundary Line along the /#/st.Meridion between White 
River and by the joint U.$.and British Commissions; and the 
Reconne:ssonce Mop of the Upper Chitina Valley, from the international 
Boundary Surveys 1900-15, with the route of the Logan Expedition 
1925 added. 
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NOTE 
This map ‘s taken trom the General Mop of the Region voversed by the 
Boundary Line along the /#/st.Meridion between White 
River and Mt S* Enos, by the joint U $.and British Commissions; ond the 
Reconne:ssonce Mop of the Upper Chitina Valley, from the internotional 
Boundary Surveys 1900-15, with the route of the Mt Logan Expedition 
1925 added. 
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